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User Guide:  Machining Center Handbook

 Section 3.0 - Inspection Frequency

3.1 100% Inspection is Required

a) When designated by the customer, all characteristics on all parts must be 100%

inspected. This information may be stamped on the Router “100% Inspection Required” or be part of the Router for the operation being performed..

b) When dimensions have a total tolerance of .002” or less, unless specified

“Machine Controlled” (see Table 1.0 ) or as noted in para. 4.4

            e.g.       +-0.001 or less                         Bilateral Tolerance

                         +0.000/-0.002 or less               Unilateral Tolerance

                         +0.002/-.0000 or less               Unilateral  Tolerance
Table 1.0               Total Tolerance and Inspection Frequency

	 
	0.002
	0.001
	0.0005
	.0004
	0.0003
	0.0002
	0.0001

	 
	+-.001
	+-.0005
	+-.00025
	+-.0002
	+-.00015
	+-.0001
	or

	Type
	+0.002
	+.001
	+.0005
	+-.0004
	+0.0003
	+.0002
	Less

	of
	-.000
	-.000
	-.0000
	-.0000
	-.0000
	-.0000
	 

	Machine
	+.000
	+.000
	+.0000
	+.0000
	+.0000
	+.0000
	 

	 
	-.002
	-.001
	-.0005
	-.0004
	-.0003
	-.0002
	 

	Lathes
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	CNC Lathes
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	Mill
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	CNC Mill
	100%
	100%
	100%
	100%
	100%
	100%
	100%

	Drill Press
	100%
	100%
	N/A
	N/A
	N/A
	N/A
	N/A

	Flat Lap
	1.0 AQL
	1.0 AQL
	1.0 AQL
	1.0 AQL
	1.0 AQL
	100%
	100%

	EDM
	1.0 AQL
	1.0 AQL
	1.0 AQL
	1.0 AQL
	1.0 AQL
	100%
	100%


c) Interconnecting passages are to be checked 100% inspected for continuity. This can be

accomplished with the use of drill blanks, wires or visually with bore lights.

Note

                                     Use caution to prevent damage to any part feature.
3.2  Critical Characteristics

a) Part features that are critical to the form, fit or function of the part will be designated as a Critical Characteristic on the part drawing, usually by use of a symbol such as [image: image1.jpg]


 .  Critical Characteristics are required to be entered into the SPC software program for compliance evaluation.  Characteristics identified as critical require that the process capability be verified prior to accepting the lot.  This verification is accomplished with the following steps:

· Choose 30 samples from the lot submitted for inspection.  If the lot contains less than 30 pieces then the critical characteristics must be checked on 100% of the parts in the lot therefore you do not need to calculate Cpk.
· Measure the critical characteristics on all 30 pieces. Enter the measured values in the SPC database.  Measurements must be recorded to one decimal place beyond the drawing dimension and associated tolerance.

· Calculate the Cpk process capability index.  The Cpk value must be a minimum of 1.33 for acceptance.  

· If the Cpk value is lower than 1.33, then the lot is rejected and the parts must be inspected 100% for the critical characteristic.  Parts that do not meet the drawing tolerance must be scrapped.  Parts conforming to the drawing tolerance are accepted.

3.3 Dimensional Location Inspection (fixture controlled)
a) Fixed set-up (holding fixture or vise positive machine stops)

1) Dimensional tolerance of .002” or less will be checked utilizing sample

frequency inspection (Table 2.0)
2) Dimensional tolerance greater than .002” will have a minimum of three 

pieces checked including the first piece and last piece. For lot sizes under

three pieces, the frequency is 100%

b) Drill fixtures and fixtures utilizing guide bushings

              1)  Location dimensions will be checked on the first and last piece 

                   regardless of dimensional tolerances or lot charges

c)    All other dimensional locations not controlled by steps (a) or (b) will be checked

       100% or monitored by a process control chart as outlined in para. 4.4(d)

3.4 Threads

a) External  threads – visually inspected 100%. Dimensionally inspect (1.0 AQL) by

            one of the following methods unless otherwise specified in the work instructions

(Table 2.0) or para. 4.4(d)
     Table 2.0                       Sample Inspection Plan 1.0 AQL Normal-Level

                                                   ANSI Z1.4              c = 0
	 
	 
	  Note

	 
	ThisTable
	will be used when

	Lot Size
	      inspecting parts during your

	 
	      manufacturing operation

	 
	             Sample Frequency

	1-13
	
	100%
	 

	 14-25
	
	100%
	 

	26-51
	 
	 1 out of 3

	52-90
	 
	 1 out of 6

	91-150
	 
	 1 out of 11

	151-280
	 
	 1 out of 12

	281-500
	 
	 1 out of 14

	501-1200
	 
	 1 out of 16

	1201-3200
	 
	 1 out of 24

	3201-10000
	 
	 1 out of 40


       Feature                                                   Inspection Technique

Maximum material                               Go and No-Go thread rings ( preferred method)

           and                                              Pitch micrometer (second choice)

 Pitch Diameter                                     Thread wire (third choice)

Major diameter                                      Micrometer

UNJ Minor dia.                                     Optical Comparator

UNJ Root radius                                   Optical Comparator

b) Internal threads visually inspect 100%. Dimensionally inspect (1.0 AQL) with “Go” and “No-Go” thread plugs (see Table 2.0) unless otherwise specified in the work instructions or para 4.4(d)

c) If a specific inspection method is specified on the part drawing, consult the referenced specification for the procedure to be used.

3.5 Porting

AND 10050, AS5202, and MC 240 are design standards for port configurations used for various types of external customer interface connections for high pressure pneumatics Each type of port  is controlled dimensionally by its own specification sheet which is available from Quality. Using the information given on the specification sheet, we are able to determine the dimensions and tolerances when these ports are machined. If port callouts are not described on the Work Instructions, obtain relevant data from the part drawing or specification sheet before proceeding with machining. First Articles for port specifications shall list all applicable features.

All ports must be inspected per the 1.0 AQL Table (reference Table 2.0 or para 4.4(d))

When available, specialized port gages shall be used. The gage dash number corresponds in most cases, with the port dash number.

a) Concentricity gages are used to check the position of the counter-bore in relation to the 

the thread pitch diameter.

b) Depth and diameter gages are dual purpose used to check the counter-bore diameter  with Go and No-Go plugs. They also have a flush pin feature to check the depth of  the counter-bore.

c) The countersink and counter-bore create the ”O” ring sealing surface and requires a 32  

      finish or better with the normal pattern (lay) of the finish being circular. Scratches or 

      scoring, perpendicular to the bores are unacceptable. These surfaces as well as  the

      threads must be visually inspected 100 %.

d) If any non-conformances to port tolerances are detected, 100% inspection must be 

      performed on all ports machined back to the last acceptable part

3.6 Surface Finishes

a) The first piece machined that has finished requirements of 31 finish (or better) must be

verified on a profilometer or a visual reference standard. Use the acceptable first piece

 as a visual reference for remaining parts. All subsequent  must be 100% visually inspected
 after first piece verification.
3.7 Non-conforming Parts

All non-conforming parts must be identified and segregated per Section 8.0.
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