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Scope of Apbplication

This standard shall be applied to stabilize the quality against mnstallation, trouble
removal, replaccment, failure, change in worker or page operator of production
process, facility or examination devices, that is facility or measuring devices, and this
shall especially be applied to the part (process) from which measuring data is taken

for SPC management.

IPurposc

This is to provide the standard of procedure preparation to estimate the quality of
measuring devices. This standard shall be sufficient to be used for any measuring
devices, but mainly utilized to estimate and manage the measuring devices used

relevant to the manufacture process.

Definition of Terminology

(1) “GRR”™ or “Gage R&R" is the abbreviation of “gage repeatability and
reproducibilicy™

(2) “Gages” mean all the instruments used for measurement works including limit
gages, mainly in the work fieid.

(3) “Measuring devices” mean the devices to display, indicate, or record the
measured value or physical state by quantifying them in a certain measuring
‘unit, including “measuring equipment” , with the same meaning as in KMS
MO30000 (Standard of measuring device management) to give value to the

measured characteristic.

Prerequisites for GRR LEstimation

Before examining GRR, there are preparatory steps like establishing a goal of
examination and determining type of data needed to achieve the goal.

(1} Methed to be used for examination

(2} Number ol gage operators
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—~ (3} Number of samples -

' (1) Measurement count </

{3) Measuring spot

(6} Measuring equipment to he used

(7) A electronic calculator

(8) Other necessary items

When a plan for the above items is set up, pick up a gage operator and take a

sample to be used in the examination.

Note) 1. The measuring device should be able to measure a tenth of the product
tolerance.

2. Measure the sample in random order to prevent the bias.

9. GRR Istimation Practice
Estimation methods for gage repeatability and reproducibility are the short method
which performs in the mixed state, and the long method which performs by -~
@ separately. Examples for illustration are provided in the following. \as/
{1} Short method
D Prerequisites for estimation
A) Two gage operators B) Five parts (sampled randomly from the same lot)
C) One measuring instrument
D) Measuring spot: measuremént room E} Calculator
2 Sequence
Step 1) A gage operator measures five parts once per each with the same gage, and
then record the result in the fields of the sheet for short method for GRR

{Form No. 3) as in Table 1.
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Tabhle 1 Short Method Sheet for GRR

Part MNo. Gage Operator A Gage Operator B Varation{A-3)
1 4 2 2
2 3 4 1
3 G 7 i
4 5 7 2
5 9 3 1

Sum of vapiations {(XR) : i

=]

The following is the illustration of steps 21~1).

Calculation
- Average variation { R} = XRS5 =755 = 14
- Gage enor(GRR) = 433%XR = 433%14 = 6.1
-3,GRR = 100 [GRR/T (wolerance)] = 100 [6.1+20] = 30.5%

Estimation

%GRR value should not be more than 20%. (2%4GRR>202¢)

- Though the result showed substandard. as it is difficult to judge the reason by
workers or the gage, one should reexamine with the method of separate estimation to
find the reason. '

Step 2) Find the differences of measurements of gage operator A and B to record in

the field "Varation (A-B)".

Note : Record it with ahsolute value. which shows the difference between two gage
operators. .

Step 3) Calculate the average variation { Ri.

The formula is Average varation ( R) = Sum of vadations(ZR)/Number of

parts {n), to produce R = g = 1.4 with R =7, n = 5 from Table 1.

Step 4) Calculate the gage error (GRR). The formula is GRR = (5.15/d=} X R
GRR = {515/d0» 1’ = (5151 19714 = 6.1
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