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Measurement Data Reporting

For data reporting purposes, the available tolerance types are placed in following categories, with each having a specific “Data Type” abbreviation:

	Data Type
	Data Type Name
	Tolerance Types
	Data Reporting Explanation

	N
	Toleranced Nominal Dimension
	Ø
SØ
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R

SR
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	Diameter
Spherical Diameter
Width/Thickness
Depth

Dimension Origin

Radius
Spherical Radius
Counterbore
Countersink
Chamfer
	Minimum and maximum component values are normally reported for “N” Data Type.  Each is annotated with the Data Type “C” and the application of a decimal suffix (.01, .02, etc) to the Tolerance ID.

For Diameter, Spherical Diameter, or Width/Thickness, the measured size of a Mating Envelope may also be reported as a component.  To ensure the Mating Envelope size is reported when needed the Envelope Rule modifier “(E)” is placed adjacent to the applicable size tolerance.   The Envelope Rule applies as a default condition for size tolerances, but when Mating Envelope data is needed “(E)” is added to emphasize this need.

A summary value, using the Tolerance ID of the given tolerance, is also reported which is either the minimum value, maximum value, or mating envelope size, whichever is furthest from nominal.



	G
	General Geometric Tolerance
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	Flatness
Cylindricity
Straightness
Circularity
Angularity
Perpendicularity
Parallelism
Circular Runout
Total Runout
	A single measured value, using the Tolerance ID for the given tolerance, is reported for all “G” Data Types.
If additional data is needed then the Data Type “C”, decimal suffixes added to the Tolerance ID, and comments can be used to describe the data.



	POS
	Position Tolerance
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	Position
	One (slab-like Tolerance Zones), two (cylindrical Tolerance Zones), or three (spherical Tolerance Zones) location components for each end if the feature (for features of sufficient depth to justify two reported locations), and also a summary location value are all reported for “POS” data type.

The location components are identified by using data type “C”, and by adding a decimal suffix (.01, .02, etc) and a Datum Reference Frame (DRF) axial direction (X, Y, or Z) from the indicated DRF on the drawing.

	PRO
	Profile Tolerance
	
	Surface Profile
	The surface deviation values, positive if “Plus material”, or negative if “Minus material” for each measured point, and a summary value which is twice the absolute value of the worst surface deviation value are reported for “PRO” data type.

The location components are identified by using data type “C”, and by adding a decimal suffix (.01, .02, etc).

	FIT
	Best Fit Tolerance
	
	Composite, or otherwise DRF mobile, Position

Composite, or otherwise DRF mobile, Surface Profile
	A single measured value, using the Tolerance ID for the given tolerance, is reported for all “FIT” Data Types.  This Data Type applies whenever datum reference frame mobility (shift) is present due to a less than complete set of datum features, or when the given tolerance is the second or lower tier of a Composite Feature Control Frame.  This type of control is generally applied to patterns of features.

The minimum tolerance zone size for each of the features in the pattern is reported.  In addition, an overall result must be reported which represents all features in the pattern together.

	C
	Component Value
	Varies
	Usually Position or Surface Profile
	Component values are required for the two tolerance types listed to the left, as described for each above.  Component values may be reported for other tolerance types with comments added to describe the data.  A decimal suffix (.01, .02, etc) is added to the Tolerance ID for each additional component value and DRF axial coordinate directions are also appended for Position.


Measurement Data Reporting Examples:

Figure 1 – A Part Drawing for Measurement Data Reporting Examples
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Tolerance ID 107 – Diameter of 10 ±0.1:

The Least Material Condition Local Size (LMLS), Maximum Material Condition Local Size (MMLS), and since “(E)” is included adjacent to the tolerance, the measured Mating Envelope (ME) size is also reported.  In this case the Mating Envelope is the maximum inscribed cylinder.  The summary value, 107, for each part is equal to the component value furthest from nominal.

Note:
In many cases the data requirements will be reduced to only a single value, since very short features of size will be measured at only one location and (E) is not been shown.  This is understood to be a common case.  The level of rigor for size reporting must be specified by the controlling authority (design engineer, procurement engineer, etc).

1. An example to illustrate the local sizes and the mating envelope will be added in the future.
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N C C C

FCD 

N N N N

Notes 

Notes 

Dimension #  107 107LMLS107MMLS 107ME

Nominal 

10.000 10.000 10.000 10.000

Plus Tol 

0.100 0.100 0.100 0.100

Minus Tol  0.100 0.100 0.100 0.100

USL 

10.100 10.100 10.100 10.100

LSL 

9.900 9.900 9.900 9.900

Part 1

9.910 9.960 9.920 9.910

Part 2

10.070 10.070 9.980 9.940

Part 3

9.920 10.020 9.930 9.920
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Tolerance ID 200 – Flatness of 0.1:

The flatness value for each part is reported.  No component values are reported.
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G

FCD 

N

Notes 

Notes 

Dimension #  200

Nominal 

0.000

Plus Tol 

0.100

Minus Tol  0.000

USL 

0.100

LSL 

0.000

Part 1

0.065

Part 2

0.023

Part 3

0.017
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Tolerance ID 109 – Perpendicularity with a Cylindrical Tolerance Zone of diameter 0.1 referencing [A]:

The perpendicularity value for each part is reported.  No component values are reported.
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G

FCD 

N

Notes 

Notes 

Dimension #  109

Nominal 

0.000

Plus Tol 

0.100

Minus Tol  0.000

USL 

0.100

LSL 

0.000

Part 1

0.030

Part 2

0.067

Part 3

0.015
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Tolerance ID 108 – Position with a Cylindrical Tolerance Zone of diameter 0.2 referencing [A,B,C]:

The Y[A,B,C], and Z[A,B,C] components are reported at each end of the hole using a decimal number suffix (.01, .02) to identify the location, and Y & Z appended to the end of each suffix to identify the component direction.  The summary, position value for this cylindrical zone is the larger of the two values from each end of the hole, calculated by multiplying the hypotenuse of the triangle formed by the Y and Z components by two.  The triangle is formed by the deviations of each component from its nominal value (e.g. the deviation for 108.01Y is -0.023).  This calculated diameter represents the size of a Tolerance Zone which would just contain the controlled component of the Feature.

Note:

If the drawing does not include labeled axes of the Datum Reference Frame, then view-dependent directions, X horizontal and Y vertical may be used, but this does not yield an origin from which positive and negative directions can be identified.  This is therefore not a recommended method.
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POS C C C C

FCD 

N N N N N

Notes 

Notes 

Near A Near A Far from A Far from A

Dimension #  108 108.01Y 108.01Z 108.02Y 108.02Z

Nominal 

0.000 -40.000 20.000 -40.000 20.000

Plus Tol 

0.200 0.100 0.100 0.100 0.100

Minus Tol  0.000 0.100 0.100 0.100 0.100

USL 

0.200 -39.900 20.100 -39.900 20.100

LSL 

0.000 -40.100 19.900 -40.100 19.900

Part 1

0.139 -40.023 20.040 -40.067 19.982

Part 2

0.177 -39.978 20.010 -39.955 19.924

Part 3

0.162 -39.920 19.987 -40.037 20.034
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Tolerance ID 101 – Position with a Slab-like Tolerance Zone of thickness 0.8 referencing [A,B,C]:

The Y[A,B,C] components for each end of the hole are reported using the same convention as #108# above.  The summary value for #100# for each part is equal to the absolute value of the largest deviation multiplied by two.  This represents the size of a Tolerance Zone which would just contain the controlled component of the Feature.
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POS C C

FCD 

N N N

Notes 

Notes 

Near A Far from A

Dimension #  101 101.01Y 101.02Y

Nominal 

0.000 -60.000 -60.000

Plus Tol 

0.800 0.400 0.400

Minus Tol  0.000 0.400 0.400

USL 

0.800 -59.600 -59.600

LSL 

0.000 -60.400 -60.400

Part 1

0.580 -60.290 -60.137

Part 2

0.550 -59.725 -60.006

Part 3

0.734 -60.320 -60.367
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Tolerance ID 100 – Surface Profile with a Skin-like Tolerance Zone of thickness 0.08 referencing [A,B,C]:

The surface deviation of each measured point is reported as component (“C”) data.  A positive value indicates a “plus material” (i.e. more material than nominal) condition, a negative value indicates a “minus material” (i.e. less material than nominal).  For each component the point number is indicated with a decimal suffix number appended to the Tolerance ID (e.g. .01, .02, .03, etc).  The profile value for each part, reported using the assigned Tolerance ID, “100” is calculated from the components for each part.  The profile value equals the largest surface deviation component’s absolute value, multiplied by two.
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PRO C C C

FCD 

N N N N

Notes 

Notes 

Dimension #  100 100.01 100.02 100.03

Nominal 

0.000 0.000 0.000 0.000

Plus Tol 

0.080 0.040 0.040 0.040

Minus Tol  0.000 0.040 0.040 0.040

USL 

0.080 0.040 0.040 0.040

LSL 

0.000 -0.040 -0.040 -0.040

Part 1

0.062 0.020 0.031 0.027

Part 2

0.072 -0.015 -0.036 -0.013

Part 3

0.064 -0.032 -0.012 -0.022
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Tolerance ID 113 – Position with a Slab-like Tolerance Zone of thickness 0.2 referencing [A,B,C]:

This data is reported just as for Tolerance ID 101, above, but with the difference of the coordinate values being oriented to the datum reference frame axis Y2[A,B,C].


[image: image14.emf]Tol Type 

POS C C

FCD 

N N N

Notes 

Notes 

Near A Far from A

Dimension #  113 113.01Y2 113.02Y2

Nominal 

0.000 -73.864 -73.864

Plus Tol 

0.200 0.100 0.100

Minus Tol  0.000 0.100 0.100

USL 

0.200 -73.764 -73.764

LSL 

0.000 -73.964 -73.964

Part 1

0.134 -73.855 -73.797

Part 2

0.072 -73.936 -73.933

Part 3

0.074 -73.890 -73.901
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.





Notes
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								= Go To Repeatability Data

				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		N		C		C		C		N		C		C		C		G

		FCD		N		N		N		N		N		N		N		N		N

		Notes

		Notes

		Dimension #		107		107LMLS		107MMLS		107ME		107		107LMLS		107MMLS		107ME		200

		Nominal		10.000		10.000		10.000		10.000		10.000		10.000		10.000		10.000		0.000

		Plus Tol		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.100

		Minus Tol		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.000

		USL		10.100		10.100		10.100		10.100		10.100		10.100		10.100		10.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		9.900		9.900		9.900		9.900		9.900		9.900		9.900		9.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		9.910		9.960		9.920		9.910		9.910		9.960		9.920		9.910		0.065

		Part 2		10.070		10.070		9.980		9.940		10.070		10.070		9.980		9.940		0.023

		Part 3		9.920		10.020		9.930		9.920		9.920		10.020		9.930		9.920		0.017

		Mean		9.967		10.017		9.943		9.923		9.967		10.017		9.943		9.923		0.035		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.090		0.055		0.032		0.015		0.090		0.055		0.032		0.015		0.026		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		-0.033		0.017		-0.057		-0.077		-0.033		0.017		-0.057		-0.077		0.035		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		10.070		10.070		9.980		9.940		10.070		10.070		9.980		9.940		0.065		0.000		0.000		0.000		0.000		0.000		0.000

		Min		9.910		9.960		9.920		9.910		9.910		9.960		9.920		9.910		0.017		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.160		0.110		0.060		0.030		0.160		0.110		0.060		0.030		0.048		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		107		107LMLS		107MMLS		107ME		107		107LMLS		107MMLS		107ME		200		0		0		0		0		0		0

		Label/Notes		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		10.000		10.000		10.000		10.000		10.000		10.000		10.000		10.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		10.100		10.100		10.100		10.100		10.100		10.100		10.100		10.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		9.900		9.900		9.900		9.900		9.900		9.900		9.900		9.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		9.967		10.017		9.943		9.923		9.967		10.017		9.943		9.923		0.035		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.33		0.17		0.57		0.77		0.33		0.17		0.57		0.77		0.35		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.090		0.055		0.032		0.015		0.090		0.055		0.032		0.015		0.026		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		3		3		3		3		3		3		3		3		0		0		0		0		0		0

		Tol Type		N		C		C		C		N		C		C		C		G		0		0		0		0		0		0

		Est. Cp		0.37		0.61		1.04		2.18		0.37		0.61		1.04		2.18		1.27		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		0.25		0.50		0.45		0.51		0.25		0.50		0.45		0.51		0.83		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						107		107LMLS		107MMLS		107ME		107		107LMLS		107MMLS		107ME		200		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		-302.22%		-148.56%		-153.10%		-122.49%		-302.22%		-148.56%		-153.10%		-122.49%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		235.55%		181.89%		39.77%		-30.84%		235.55%		181.89%		39.77%		-30.84%		113.46%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		107		107LMLS		107MMLS		107ME		107		107LMLS		107MMLS		107ME		200		0		0		0		0		0		0

		Nominal		10.000		10.000		10.000		10.000		10.000		10.000		10.000		10.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test
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Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"
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A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.





Notes
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				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		POS		C		C		C		C		C		C		C		G

		FCD		N		N		N		N		N		N		N		N		N

		Notes

		Notes				Near A		Near A		Far from A		Far from A

		Dimension #		108		108.01Y		108.01Z		108.02Y		108.02Z

		Nominal		0.000		-40.000		20.000		-40.000		20.000

		Plus Tol		0.200		0.100		0.100		0.100		0.100

		Minus Tol		0.000		0.100		0.100		0.100		0.100

		USL		0.200		-39.900		20.100		-39.900		20.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-40.100		19.900		-40.100		19.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		0.139		-40.023		20.040		-40.067		19.982

		Part 2		0.177		-39.978		20.010		-39.955		19.924

		Part 3		0.162		-39.920		19.987		-40.037		20.034

		Mean		0.159		-39.974		20.012		-40.020		19.980		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.019		0.052		0.027		0.058		0.055		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		0.159		0.026		0.012		-0.020		-0.020		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		0.177		-39.920		20.040		-39.955		20.034		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Min		0.139		-40.023		19.987		-40.067		19.924		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.038		0.103		0.053		0.112		0.110		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		108		108.01Y		108.01Z		108.02Y		108.02Z		0		0		0		0		0		0		0		0		0		0

		Label/Notes		0		Near A		Near A		Far from A		Far from A		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		-40.000		20.000		-40.000		20.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		0.200		-39.900		20.100		-39.900		20.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-40.100		19.900		-40.100		19.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		0.159		-39.974		20.012		-40.020		19.980		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.80		0.26		0.12		0.20		0.20		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.019		0.052		0.027		0.058		0.055		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		3		3		3		3		0		0		0		0		0		0		0		0		0		0

		Tol Type		POS		C		C		C		C		C		C		C		G		0		0		0		0		0		0

		Est. Cp		3.49		0.65		1.25		0.57		0.61		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		0.71		0.48		1.10		0.46		0.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						108		108.01Y		108.01Z		108.02Y		108.02Z		0		0		0		0		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		50.91%		-128.58%		-67.40%		-193.60%		-185.08%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		108.26%		181.24%		92.06%		154.26%		145.08%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		108		108.01Y		108.01Z		108.02Y		108.02Z		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		-40.000		20.000		-40.000		20.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.200		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.000		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test
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Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"
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A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.





Notes
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				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		POS		C		C		C		C		C		C		C		G

		FCD		N		N		N		N		N		N		N		N		N

		Notes

		Notes				Near A		Far from A		Far from A		Far from A

		Dimension #		101		101.01Y		101.02Y		101.02Y		101.02Z

		Nominal		0.000		-60.000		-60.000		-40.000		20.000

		Plus Tol		0.800		0.400		0.400		0.100		0.100

		Minus Tol		0.000		0.400		0.400		0.100		0.100

		USL		0.800		-59.600		-59.600		-39.900		20.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-60.400		-60.400		-40.100		19.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		0.580		-60.290		-60.137

		Part 2		0.550		-59.725		-60.006

		Part 3		0.734		-60.320		-60.367

		Mean		0.621		-60.112		-60.170		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.099		0.335		0.183		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		0.621		-0.112		-0.170		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		0.734		-59.725		-60.006		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Min		0.550		-60.320		-60.367		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.184		0.595		0.361		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		101		101.01Y		101.02Y		101.02Y		101.02Z		0		0		0		0		0		0		0		0		0		0

		Label/Notes		0		Near A		Far from A		Far from A		Far from A		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		-60.000		-60.000		-40.000		20.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		0.800		-59.600		-59.600		-39.900		20.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-60.400		-60.400		-40.100		19.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		0.621		-60.112		-60.170		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.78		0.28		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.099		0.335		0.183		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		3		3		0		0		0		0		0		0		0		0		0		0		0		0

		Tol Type		POS		C		C		C		C		C		C		C		G		0		0		0		0		0		0

		Est. Cp		2.70		0.40		0.73		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		0.60		0.29		0.42		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						101		101.01Y		101.02Y		101.02Y		101.02Z		0		0		0		0		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		40.65%		-279.32%		-179.56%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		114.69%		223.48%		94.56%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		101		101.01Y		101.02Y		101.02Y		101.02Z		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		-60.000		-60.000		-40.000		20.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.800		0.400		0.400		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.000		0.400		0.400		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test
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		108.02Y		108.02Y		108.02Y		108.02Y		108.02Y
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		0								0
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Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.

0.5090731819

1.0825829903

-1.2857631775

1.8124298442

-0.6739746374

0.920641304

-1.9359768747

1.5426435414

-1.8508179791

1.4508179791



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"

&A

Page &P

Cp

CpK

Cc

Cp Goal

Cpk Goal

Cc Goal

108

108

108

108

108

108

108.01Y

108.01Y

108.01Y

108.01Y

108.01Y

108.01Y

108.01Z

108.01Z

108.01Z

108.01Z

108.01Z

108.01Z

108.02Y

108.02Y

108.02Y

108.02Y

108.02Y

108.02Y

108.02Z

108.02Z

108.02Z

108.02Z

108.02Z

108.02Z

3.487298727

0.7120084167

0.795828104

0.6455277205

0.4755392472

0.2633325756

1.2542252541

1.0995433331

0.1233286932

0.5749318004

0.4618711074

0.1966506392

0.6057626009

0.484607776

0.2000038177

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.
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				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		POS		C		C		C		C		C		C		C		G

		FCD		N		N		N		N		N		N		N		N		N

		Notes

		Notes				Near A		Far from A		Far from A		Far from A

		Dimension #		113		113.01Y2		113.02Y2		101.02Y		101.02Z

		Nominal		0.000		-73.864		-73.864		-40.000		20.000

		Plus Tol		0.200		0.100		0.100		0.100		0.100

		Minus Tol		0.000		0.100		0.100		0.100		0.100

		USL		0.200		-73.764		-73.764		-39.900		20.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-73.964		-73.964		-40.100		19.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		0.134		-73.855		-73.797

		Part 2		0.072		-73.936		-73.933

		Part 3		0.074		-73.890		-73.901

		Mean		0.093		-73.894		-73.877		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.035		0.041		0.071		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		0.093		-0.030		-0.013		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		0.134		-73.855		-73.797		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Min		0.072		-73.936		-73.933		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.062		0.081		0.136		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		113		113.01Y2		113.02Y2		101.02Y		101.02Z		0		0		0		0		0		0		0		0		0		0

		Label/Notes		0		Near A		Far from A		Far from A		Far from A		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		-73.864		-73.864		-40.000		20.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		0.200		-73.764		-73.764		-39.900		20.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-73.964		-73.964		-40.100		19.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		0.093		-73.894		-73.877		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.47		0.30		0.13		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.035		0.041		0.071		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		3		3		0		0		0		0		0		0		0		0		0		0		0		0

		Tol Type		POS		C		C		C		C		C		C		C		G		0		0		0		0		0		0

		Est. Cp		1.89		0.82		0.47		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		1.01		0.58		0.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						113		113.01Y2		113.02Y2		101.02Y		101.02Z		0		0		0		0		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		0.00%		-151.54%		-226.32%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		99.52%		92.21%		200.32%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		113		113.01Y2		113.02Y2		101.02Y		101.02Z		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		-73.864		-73.864		-40.000		20.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.200		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.000		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test





P1

		108		108		108		108		108

		108.01Y		108.01Y		108.01Y		108.01Y		108.01Y

		108.01Z		108.01Z		108.01Z		108.01Z		108.01Z

		108.02Y		108.02Y		108.02Y		108.02Y		108.02Y

		108.02Z		108.02Z		108.02Z		108.02Z		108.02Z

		0								0

		0								0

		0								0

		0								0

		0								0

		0								0

		0								0

		0								0

		0								0
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Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.

0.5090731819

1.0825829903

-1.2857631775

1.8124298442

-0.6739746374

0.920641304

-1.9359768747

1.5426435414

-1.8508179791

1.4508179791



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"
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A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.





Notes
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				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		G		C		C		C		N		C		C		C		G

		FCD		N		N		N		N		N		N		N		N		N

		Notes

		Notes

		Dimension #		109

		Nominal		0.000

		Plus Tol		0.100

		Minus Tol		0.000

		USL		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		0.030

		Part 2		0.067

		Part 3		0.015

		Mean		0.037		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.027		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		0.037		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		0.067		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Min		0.015		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.052		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		109		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Label/Notes		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		0.037		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.37		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.027		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Tol Type		G		C		C		C		N		C		C		C		G		0		0		0		0		0		0

		Est. Cp		1.25		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		0.78		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						109		0		0		0		0		0		0		0		0		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		117.63%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		109		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test
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Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"
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A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.





Notes
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				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		G		C		C		C		N		C		C		C		G

		FCD		N		N		N		N		N		N		N		N		N

		Notes

		Notes

		Dimension #		200		100.01		100.02		100.03		107		107LMLS		107MMLS		107ME		200

		Nominal		0.000		0.000		0.000		0.000		10.000		10.000		10.000		10.000		0.000

		Plus Tol		0.100		0.040		0.040		0.040		0.100		0.100		0.100		0.100		0.100

		Minus Tol		0.000		0.040		0.040		0.040		0.100		0.100		0.100		0.100		0.000

		USL		0.100		0.040		0.040		0.040		10.100		10.100		10.100		10.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-0.040		-0.040		-0.040		9.900		9.900		9.900		9.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		0.065		0.020		0.031		0.027		9.910		9.960		9.920		9.910		0.065

		Part 2		0.023		-0.015		-0.036		-0.013		10.070		10.070		9.980		9.940		0.023

		Part 3		0.017		-0.032		-0.012		-0.022		9.920		10.020		9.930		9.920		0.017

		Mean		0.035		-0.009		-0.006		-0.003		9.967		10.017		9.943		9.923		0.035		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.026		0.027		0.034		0.026		0.090		0.055		0.032		0.015		0.026		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		0.035		-0.009		-0.006		-0.003		-0.033		0.017		-0.057		-0.077		0.035		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		0.065		0.020		0.031		0.027		10.070		10.070		9.980		9.940		0.065		0.000		0.000		0.000		0.000		0.000		0.000

		Min		0.017		-0.032		-0.036		-0.022		9.910		9.960		9.920		9.910		0.017		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.048		0.052		0.067		0.049		0.160		0.110		0.060		0.030		0.048		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		200		100.01		100.02		100.03		107		107LMLS		107MMLS		107ME		200		0		0		0		0		0		0

		Label/Notes		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		0.000		0.000		0.000		10.000		10.000		10.000		10.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		0.100		0.040		0.040		0.040		10.100		10.100		10.100		10.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-0.040		-0.040		-0.040		9.900		9.900		9.900		9.900		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		0.035		-0.009		-0.006		-0.003		9.967		10.017		9.943		9.923		0.035		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.35		0.22		0.14		0.07		0.33		0.17		0.57		0.77		0.35		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.026		0.027		0.034		0.026		0.090		0.055		0.032		0.015		0.026		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		3		3		3		3		3		3		3		3		0		0		0		0		0		0

		Tol Type		G		C		C		C		N		C		C		C		G		0		0		0		0		0		0

		Est. Cp		1.27		0.50		0.39		0.51		0.37		0.61		1.04		2.18		1.27		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		0.83		0.39		0.34		0.48		0.25		0.50		0.45		0.51		0.83		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						200		100.01		100.02		100.03		107		107LMLS		107MMLS		107ME		200		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		0.00%		-221.36%		-268.76%		-202.29%		-302.22%		-148.56%		-153.10%		-122.49%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		113.46%		176.36%		240.43%		188.96%		235.55%		181.89%		39.77%		-30.84%		113.46%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		200		100.01		100.02		100.03		107		107LMLS		107MMLS		107ME		200		0		0		0		0		0		0

		Nominal		0.000		0.000		0.000		0.000		10.000		10.000		10.000		10.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.100		0.040		0.040		0.040		0.100		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.000		0.040		0.040		0.040		0.100		0.100		0.100		0.100		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test
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Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"
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A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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Use Instructions

		

		GENERAL INSTRUCTIONS										Rev. 3.00    7/28/03

				To Add More Data Sheets.

						If more than 1 data sheet is needed (more than 15 dimensions), it is easy to do so at any time.

						8)  This can be repeated as many times as necessary.

				To Delete any sheets.

						1) Highlight the tab below by clicking with the mouse.  A right click on the tab will activate a menu with options.

				Row 15 "Tol Type" Inputs

								Toleranced Nominal Dimension

								Geometric Tolerance

								Position Tolerance

								Profile Tolerance

								Composite Tolerance (Profile or Position)

								Supplemental Value - Non standard format.  One use would be dimensions without codes - see example below.

				10.00 +/-0.2

				10.00 +0.2, -0.0

				10.00 +0.0, -0.2

				Notice that this is the correct Tol Type for any nominal with any plus or minus tolerance.  It doesn't matter that the nominal

				value may be zero, or that either tolerance value may be zero.

						Profile of a line				Position

						Profile of a surface

				G tolerance types always have a nominal value of Zero, and a minus value of Zero.

				POS tolerance types always have a nominal value of Zero, and a minus value of Zero.

				PRO tolerance types always have a nominal value of Zero, and a minus value of Zero.

				require the use of a C.  See example below

				see example below

				Row 16 "FCD" Inputs

						A specific dimension of a part that is critical to and linked in a known fashion to the ability of the product

						to deliver the performance required by the end customers.

						They are denoted on the drawing by a solid square symbol.												The correct response is "Y" or "N", please use the pull down

						menu to select the appropriate response.

				Repeatability Data, Range B106:P110.

						Repeatability data is input into this area.  1 part measured five times, with complete install, measure, remove, re-install and

						re-measure.  The "Rep Data" key at the top of the page will place the cursor at this location.

						This data is used in row 12 for the calculation of "% of total tolerance used by repeatability meas.".

						The percentage value that is displayed in this row will remain black if it meets our goal of 20%.  The repeatability percentage is the

						range of measured values for any dimension divided by the tolerance range of the given dimension.  The value in this cell will be red

						if the value is greater than 20%.  If the repeatability value is greater than 20% the measurement process needs to be refined.  Do not

						proceed with a capability study until the repeatability value for all dimensions is below 20%.

				Printing Capability Worksheets

						There are two print routines available to automatically format and output the Capability data to the current printer.

						Print Select:				Prints the currently selected Capability worksheet(s).  To select more than one worksheet sheet, hold down the

										[Control]-key while clicking on the worksheet tabs.  When selected, the worksheet tab will become highlighted.

										Non Capability worksheets selected will not be printed.  Activate by the Print Select Macro Button

										at the top of each Capability worksheet.

						Print All:				Prints all Capability worksheet(s) in the workbook .    Activate by the Print All Macro button at the top of each

										Capability worksheet or by pressing.

				Reporting examples:

				Position Reporting

																This sketch is used by all of the examples below.

				The position tolerance would be called out on the report as it is numbered.  In this case it would be 13.

				The feature's X location

				In the above example the "horizontal" basic that indicates the basic X location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 25mm which leads to an X component with dimension # 13.01X.

				The feature's Y location

				In the above example the "vertical" basic that indicates the basic Y location of the feature (per the view that the corresponding position tolerance is

				shown on the drawing) is 30mm which leads to an Y component with dimension # 13.01Y.

				Note: if explicit coordinate axes of the datum reference frame are shown on the drawing then the indicated X, Y or Z directions should be used for

				measurement data reporting.  An example of this would be 13.01Y and 13.01Z if "horizontal" and "vertical" correspond to "Y" and "Z" respectively.

				the plus tolerance would be 0.25 and the minus tolerance would be 0 (zero).

						Meas. Method		CMM		CMM		CMM				Example 1

						Tol Type		POS		C		C

						FCD		Y		N		N				This is the method that should be followed when one bore is inspected.

						Notes										This method of reporting would be used if you are measuring a cylinder

						Notes										or a bore at one elevation.  If you are measuring a single bore at multiple

						Dimension #		13		13.01X		13.01Y				elevations, you must use the method shown in example 2.

						Nominal		0.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125

						Minus Tol		0.000		0.125		0.125

						USL		0.250		25.125		30.125

						LSL		0.000		24.875		29.875

						Part 1		0.150		25.045		30.060

						Part 2		0.127		25.032		30.055

								1		2		3		4		5

						Meas. Method		CMM		CMM		CMM		CMM		CMM

						Tol Type		POS		C		C		C		C

						FCD		Y		N		N		N		N

						Notes				X		Y		X		Y

						Notes				TOP		TOP		BOT		BOT

						Dimension #		13		13.01X		13.01Y		13.02X		13.02Y

						Nominal		0.000		25.000		30.000		25.000		30.000

						Plus Tol		0.250		0.125		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125		0.125

						USL		0.250		25.125		30.125		25.125		30.125

						LSL		0.000		24.875		29.875		24.875		29.875

						Part 1		0.150		25.045		30.060		25.045		30.035

						Part 2		0.127		25.032		30.055		25.025		30.055				Example 2

				This example shows how to report a position value at two elevations.  Column 1 is the greatest position value of the

				two elevations that were inspected.

				(Top and bottom are used in this example for clarity only).

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		POS		C		POS		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		8		8.01		9		9.01

						Nominal		0.000		0.000		0.000		39.050

						Plus Tol		0.200		0.100		0.200		0.100

						Minus Tol		0.000		0.100		0.000		0.100

						USL		0.200		0.100		0.200		39.150

						LSL		0.000		-0.100		0.000		38.950

						Part 1		0.102		0.051		0.046		39.027

						Part 2		0.096		0.048		0.074		39.013				Example 3

				Polar coordinate position tolerance

				Please note on this example that the C tolerance types do not have a direction letter associated with them.

				Profile Reporting

								1		2		3		4

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		4		4.01		4.02		4.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.050		0.025		0.015		0.005

						Part 2		0.044		0.022		0.022		0.004				Example 1

				This method of reporting only works with equal bilateral profiles (most common).  Column 1 is the reported profile.

				The profile is a tolerance type PRO, with a nominal of zero, and a plus tolerance of the value in the feature control frame.

				In the example above, 3 probings were taken and are shown in columns 2 - 4 to satisfy this profile.  The values are reported as material

				deviation values.  Positive values mean that there is more than nominal material at that point.  Negative values mean that there is less than

				nominal material at that point.  The tolerance type is C, with a nominal value of zero, the profile value divided by two is then used for the

				plus tol and the minus tolerance.

				General Reporting

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		N		C		C		C

						FCD		Y		N		N		N

						Notes

						Notes

						Dimension #		1		1.01		1.02		1.03

						Nominal		50.000		50.000		50.000		50.000

						Plus Tol		0.200		0.200		0.200		0.200

						Minus Tol		0.200		0.200		0.200		0.200

						USL		50.200		50.200		50.200		50.200

						LSL		49.800		49.800		49.800		49.800				This example width was inspected at three locations.

						Part 1		50.030		50.005		50.015		50.030				This example would also apply if three measurement values were

						Part 2		50.032		50.006		50.016		50.032				taken on any given feature, length, width, diameter or height.

				Report example using an S component

						Meas. Method		CMM		CMM		CMM		CMM

						Tol Type		PRO		C		C		C

						FCD		N		N		N		N

						Notes

						Notes

						Dimension #		S5		S5.01		S5.02		S5.03

						Nominal		0.000		0.000		0.000		0.000

						Plus Tol		0.250		0.125		0.125		0.125

						Minus Tol		0.000		0.125		0.125		0.125

						USL		0.250		0.125		0.125		0.125

						LSL		0.000		-0.125		-0.125		-0.125

						Part 1		0.096		0.024		0.034		0.048

						Part 2		0.108		0.035		0.045		0.054

				This example is similar to the example shown for reporting profile.  The difference is the S is used in front of the dimension number

				values.  The number 5 was hand written on the drawing by a metrologist or an engineer next to a profile callout that did not have a

				dimension number.  The S is used to identify this number from a actual dimension number.

				Miscellaneous

				Plus or minus tolerances are always entered as absolute values, no minus signs.

				Please enter the dimension number as a number.  You do not need to enter DIM# or the # sign in front of the number.

				Please fill out all sections that apply to the dimension you are inspecting.  Tol Type and FCD are required fields and the appropriate

				response can be obtained from a pull down menu.

				Cells highlighted in blue are the only permissible data entry areas.

				Row 12  "% of total tol (Repeatability)"

				A value in this cell is only calculated when a repeatability verification is performed.  The value will turn red if it is greater than

				20%.  The repeatability verification consists of measuring one part five times, while removing the part from the fixture in-between runs.

				The range of the values for any respective dimension is then divided by the tolerance range.

				Row 19  "Dimension # "

				The dimension number row now has a characteristic added to the cell.  The cell monitors three process capability indices:

				Cp : Spread index, Cc Mean shift index and Cpk Composite index.  The goal for these indices currently are 1.5 or greater for Cp,

				1.3 or greater for Cpk and less than or equal to .8 for Cc.  When these conditions are met, the dimension number remains black.

				The dimension number turns red if one or more of these conditions aren't met.

				Definitions

				Mean shift - is the shift from the mean of the inspected values from the nominal value.

				Part Distribution % of Spec Graph - This graph shows the part distributions against normalized spec limits.

				The bar represents +/- 3 std dev. of the parts actually measured.





Notes
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				Capability Report - 10 PARTS														Rev. 3.00    7/28/03								Notes :				Page		1

		Part Name :												Date :

		Part Number :								Rev. # :				Insp. Source :

		Drawing # :								Rev. # :				Insp. Fixture # :

		Requester :												Project Name :

		Metrologist :												Project Phase :

		Supplier :												Insp. Program # :

		File Name :												Tool # :

		MPD File Name :												Cavity # :

		% of total tol (Repeatability)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

		Meas. Method

		Tol Type		PRO		C		C		C

		FCD		N		N		N		N

		Notes

		Notes

		Dimension #		100		100.01		100.02		100.03

		Nominal		0.000		0.000		0.000		0.000

		Plus Tol		0.080		0.040		0.040		0.040

		Minus Tol		0.000		0.040		0.040		0.040

		USL		0.080		0.040		0.040		0.040		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-0.040		-0.040		-0.040		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Part 1		0.062		0.020		0.031		0.027

		Part 2		0.072		-0.015		-0.036		-0.013

		Part 3		0.064		-0.032		-0.012		-0.022

		Mean		0.066		-0.009		-0.006		-0.003		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.005		0.027		0.034		0.026		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean - Nom.		0.066		-0.009		-0.006		-0.003		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Out of tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Max		0.072		0.020		0.031		0.027		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Min		0.062		-0.032		-0.036		-0.022		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Range		0.010		0.052		0.067		0.049		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Dimension #		100		100.01		100.02		100.03		0		0		0		0		0		0		0		0		0		0		0

		Label/Notes		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Meas. Method		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		USL		0.080		0.040		0.040		0.040		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		LSL		0.000		-0.040		-0.040		-0.040		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Mean		0.066		-0.009		-0.006		-0.003		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Est.Cc (M.Shift)		0.82		0.22		0.14		0.07		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Std Dev		0.005		0.027		0.034		0.026		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Sample Size		3		3		3		3		0		0		0		0		0		0		0		0		0		0		0

		Tol Type		PRO		C		C		C		0		0		0		0		0		0		0		0		0		0		0

		Est. Cp		5.04		0.50		0.39		0.51		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Est. Cpk		0.88		0.39		0.34		0.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																				Cp Goal		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

																																																																				Cpk Goal		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3		1.3

																																																																				Cc Goal		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8		0.8

																																																																				Box Plot Data

																																																																						100		100.01		100.02		100.03		0		0		0		0		0		0		0		0		0		0		0

																																																																-3 SIGMA				Series 1		62.66%		-221.36%		-268.76%		-202.29%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																+3 SIGMA				Series 2		102.34%		176.36%		240.43%		188.96%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

																																																																				Series 3		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%		-100.00%

																																																																				Series 4		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%		100.00%

																																																																				Series 5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				Part # Used =

		Dim #		100		100.01		100.02		100.03		0		0		0		0		0		0		0		0		0		0		0

		Nominal		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Plus Tol =		0.080		0.040		0.040		0.040		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Minus Tol =		0.000		0.040		0.040		0.040		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Data =

		=

		=

		=

		=

		% of Tolerance		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

		Std Dev		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000

				N		N		CMM

				G		Y		Vision

				POS				Sprg test

				PRO				Misc

				C				Pin gage

				CMP				Laser mic

				S				Surf test

								Gear test





P1

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



Series 1

Series 3

Series 4

Series 5

Series 2

Part Distribution % of Spec.



Rep Data

Print Selected

Print All

For additional notes, pictures or calculations use the notes tab.  Additional point locations should be stored on the notes tab.

Measurement Process Document

N = Toleranced Nominal Dimension
   G = Geometric
   POS = Position  
   PRO = Profile 
   C = Component
   CMP = Composite Tolerance
   S = Supplemental Value

Functionally Critical Dimension
The correct response is "Y" or "N"
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A Repeatability test should be performed under the following conditions:
New Program was written
Program has been edited
Program hasn't been run in the last two months
Metrologists discretion

More information is available on the use instructions tab.

Deviation of mean from nominal

Amount mean is out of tolerance
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