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General:  All requirements within this standard tak e precedence except where the 
customer’s design and PO requirements require more stringent standards.  The 
goal of this standard is to meet or exceed our cust omers’ expectations in both 
quality and appearance. 
 
 
 
MATERIAL PREPARATION GENERAL 
 
1.1 Stainless and Aluminum Plate  
Stainless and aluminum water jet or laser plate shall be DA polished to remove ink and 
improve surface cosmetics where applicable. 
 
1.2 Extra Stock Allowance  
When parts are cut off on laser, water jet or saw allow extra stock (.060” per side) for 
machine clean up where the part requires bolt holes on that edge surface.  Ensure the 
product is cut square.  Leave excess material on cut plate where cold drawn material is 
shear cut to allow for removal of deformed edge. 
�
���������	
���

���������������
������
�
���������
 �
 
 
MACHINING GENERAL 
 
 

2.1 De-burring 
Wherever possible, utilize files to break edges/remove burrs.  In the event that coated 
abrasives or scrappers are used to break an exterior edge, it is required to leave a 
consistent in appearance and witness marks/lines on all outer surfaces.  Break edges to 
a maximum of .015” corner break.  If you create the burr, you remove the burr. 
 
2.2 Spot Checking 
When drilling holes conduct a spot cut .005” - .010” deep and proceed to verify hole 
location prior to drilling to depth. 
 
When cutting slots or profile, make a .005” witness cut and proceed to verify dimensions 
prior to cutting to specification. 
 
2.3 Keyway Inspection 
Widths where applicable, shall be measured using gage blocks.  The use of gage pins 
is not permitted.  This is to ensure fit and function of the keyway in its designed 
application.  Refer to Machinist Handbook for dimensional tolerances if not noted on 
blue print. 
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2.4 Chamfering Tapped Holes 
Chamfers shall be cut prior to cutting the thread profile.  This prevents the possibility of 
having rolled burrs on tapped holes.  Metric threads shall have 90 degree chamfer 
angle.  Standard threads shall have an 82 degree chamfer angle. 
 
2.5 Finish of Machined Surfaces 
Unless otherwise specified, all machined surfaces shall have a surface finish 
of 125 or better. 
 
While product is “work in process” or “finished goods”, all machined surfaces must be 
suitably protected against damage.  A sheet of cardboard at a minimum is required to 
be placed on pallets that hold machined product to protect machined surfaces from 
damage due to nails, staples, and other debris.  
 
This requirement also applies to inherent marring or marking from machine tool chucks, 
part handling. 
 
2.6 Rust Prevention 
All machined surfaces shall have a Rust Preventative applied to them to prevent 
oxidation from occurring for 60 days. Rust preventative to be applied after part has been 
inspected.  Product not being inspected by Quality Assurance shall have rust 
preventative applied upon completing the last operation. 
 
2.7 Part Cleanliness  
All foreign debris such as; chips, oil, garnet, weld spatter, paint, etc. shall be removed 
prior to moving to the next operation. 
 
2.8 Part Identification per customer requirements 
Part shall be identified as part of the last operation prior to inspection.  Parts shall be 
identified per the customer’s requirements.  This is inclusive of Cage Codes, Heat 
Numbers, Lot numbers, etc. which is called for on the customer’s or internal design 
records. 
 
2.9 Tap Depth 
Where tap depth is not specified, the default standard is 1.5 x the diameter for effective 
thread length. 
 
3.0 Countersinking     
All tapped holes shall have a chamfer diameter 10% greater than the major diameter of 
the tapped hole. 
 
Tapped or drilled holes in shafts or irregular surfaces shall be brushed or 
sanded to remove burrs.  See 1.1 Deburring.  In the event that through holes are 
required, chamfer the first side prior to tapping and then proceed to chase the threads 
on the exit hole after chamfering. 
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3.1 Perpendicularity 
For holes drilled into materials over .125” deep or drilled through material over 
.125” thick, the hole shall be within 1° of being p erpendicular at maximum material 
condition. 
 
 

 
For tapped holes into materials over .125” deep or tapped through material 
over .125” thick, the tapped hole shall be within 1° of being perpendicular. 
 
3.2 PARALLELISM AND PERPENDICULARITY 
Parallel machined surfaces shall be parallel within a rate of .005” per 12”. 
Machined surfaces shall be perpendicular 90° within  .005” per 12”. 
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3.3 STRAIGHTNESS OF NONMACHINED SURFACES 
(ON PARTS MADE FROM BARS, RODS, EXTRUSIONS OR TUBING) 
 

 
 

 
 
3.4 Run out on Diameters 
The true indicated runout on any diameter with respect to any other diameter 
with the same center axis shall not exceed twice the smallest runout tolerance 
for either diameter. 
Minimum tolerance of diameter = ±.0005” 
Total tolerance = 2 x .0005” = .001” 
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3.5 Run out on Face 
Runout on any face, with respect to axis or outside diameter, shall not exceed 
.003” per 1” of face diameter. 
Allowable tolerance = 2 x .003” = .006” 
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3.6 MAXIMUM ALLOWABLE INSIDE RADIUS FOR TURNED PART S 
The inside corner radius of turned parts shall not exceed .031”. 
 

 
 
3.7 ALLOWABLE SCREW MACHINE OR LATHE CUT-OFF 
The diameter (D) or thickness (T) of the cut-off shall not be greater than .001” 
on either dimension – GRIND FLUSH. 
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3.8 External Threads Up To Shoulder 
Complete and effective threads shall extend to within two threads of the 
shoulder. 
 

 
 
 
3.9 External Threads Up To Shaft 
No ineffective threads within required minimum thread length. Maximum of 
two incomplete threads for tool runout. 
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4.1 Internal Threads, Threaded Through Hole 
Complete and effective threads shall extend through the total depth of the 
hole. No burrs, visual imperfections or damaged threads are allowed.  Ensure that all 
debris is removed from the bottom of the hole. 

 
 
 
 
 
4.2 Internal Threads, Threaded Into a Blind Hole 
No incomplete or ineffective threads in the specified thread length. No burrs, 
visual imperfections or damaged threads are allowed. 
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4.3 Reaming 
Reaming Speeds: Speeds for machine reaming may vary considerably depending in 
part on the material to be reamed, type of machine, and required finish and accuracy.  
Our general, our standard is most machine reaming is to be done at 2/3 the speed used 
for drilling the same material.   
 
Reaming Feeds: Feeds for reaming are usually much higher than those used for drilling, 
often running 200 to 300% of drill feeds.  Too low of a feed may result in excessive 
reamer wear.  At all times it is necessary that the feed be high enough to permit the 
reamer to cut rather than to rub or burnish.  Too high a feed may tend to reduce the 
accuracy of the hole and may also lower the quality of the finish.  The basic standard is 
to use as high a feed as possible and still produce the required finish and accuracy. 
 
Reaming Stock To Be Removed: For the same reason, insufficient stock for reaming 
may result in a burnishing rather than a cutting action.  It is very difficult to generalize on 
this phase as it is tied in closely with type of material, feed, finish required, depth of 
hole, and chip capacity of the reamer.  For machine reaming, .010” on a ¼” hole, .015” 
on a ½” hole, up to .025” on a 1.5” hole, is a good starting point.  For hand reaming, 
stock allowances are much smaller, partly because of the difficulty in forcing the reamer 
through greater stock.  Our general standard is to have stock allowance of .001” 
 
Reaming Chatter: The presence of chatter while reaming has a very bad effect on 
reamer life and on the finish in the hole.  Chatter may be the result of one of several 
causes, some of which are listed below: 

1. Excessive speed. 
2. Too much clearance on reamer. 
3. Lack of rigidity in jig or machine. 
4. Insecure holding of work. 
5. Excessive overhang of reamer or spindle. 
6. Excessive looseness in floating holder. 
7. Too light of a feed. 
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T-Joint Tig Weld 
Cosmetic Criteria: Uniform bead size and consistent dime shape weaves.  Metal does 
not show grey areas from too much heat.  Weld bead should be shiny chrome to shiny 
yellow in appearance. 
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T-Joint Tig Aluminum Weld 
Cosmetic criteria: Bead must be uniform in size with evenly spaced weaves.  When 
welding aluminum the goal is to have the weld scallops appear like a line of nickels. 
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T-Joint Mig Weld 
This weld represents a weave motion.  The weld should have a half circle and flow 
together. 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Mig Butt Weld 
Cosmetic criteria: Uniform bead size, consistent back and forth weave with no porosity 
and weld spatter removed. 
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All around mig weld 
Cosmetic criteria; no weave, keep weld small around tight diameters, and blended in 
start-stops to make one consistent bead in appearance. 

 

 

 


