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Scope: This specification covers the requirements for acceptable fabrication practices. 
 
 
1.0 Introduction 
 

This specification defines the acceptable Suburban manufacturing practice. It also provides information on drawing 
interpretation. This specification applies to all fabricated parts and assemblies purchased or produced by Suburban. 
The requirements of this specification are in addition to specific drawing requirements unless otherwise specified on 
the drawing. In the event of any conflict between this specification and the drawing or other specifications called out 
on the drawing. The drawing and other specifications will take precedence, except as prescribed in Sections 2 and 
24. 
 
2.0 Drawing Tolerance Interpretations 
 

Fractional Dimensions: This applies to all fractional dimensions on the drawings which do not have tolerances speci-
fied. Fractional dimensions are not used in the current print format. Fractional dimensions shall be interpreted as two-
place dimensions. 
 
Decimal Dimensions: 
Unless otherwise specified;         two-place decimals shall be +/-.010, 
                                                     three-place decimals shall be +/-.005,  
                                                     four-place decimals shall be +/-.0010. 
 
Angles: Machined corners shown square (implied 90 degree angle) shall be interpreted in accordance with the dimen-
sional tolerance zone for the surfaces involved. 
 
Concentr icity Between Diameters: This applies to all diameters with a common center which do not have a concen-
tricity tolerance specified on the drawing. This includes countersinks, counterbores, and threads with a common center 
as measured on the pitch diameter. Bolt hole patterns shall also be concentric within this tolerance. Concentricity toler-
ance to be the sum of the feature tolerance divided by two. Unless otherwise noted, tightest diameter feature to be lo-
cated by the positional tolerance. All other features to be located by the above concentricity specification. 
 
All dimensions apply after  final surface treatment, except where otherwise specified. 
 
Commercial tolerances apply to stock dimensions of raw materials. These tolerances apply when a) dimensions are 
specified in the raw material block or drawing notes. b) Dimensions are specified as stock or reference dimensions. 
 
All measurements are referenced to 68 degrees ambient temperature. Parts must be allowed to stabilize to ambient 
temperature before measurements can be taken. 
 
Symbol interpretation for Geometric Tolerancing shall be per ANSI STD Y14.5 
 
 



3.0 Gaging Planes 
 

Part dimensions normally dictate the gaging places which must be used to locate or orient a part properly for  
inspection. If this datum feature or surface is not detailed to indicate specific gaging points, the high points 
of the feature shall constitute the locating place for measuring purposes. Likewise, when the possibility is such that 
more than one place could be used to locate a part the longer edge or plane shall always constitute the locating or basic 
plane. 
 
This established plane is referred to as the Datum or Basic plane and is the plane from which all calculating and  
measuring is performed. It is assumed to be exact for these reasons. Therefore, all features related to the datum surface 
and drawn parallel and perpendicular to the datum will be measured parallel and perpendicular to it. 
 
4.0 Roundness 
 

Inside and Outside diameters 
 
Out of round conditions equal to the tolerance on the diameter will be permissible provided the diameter does not ex-
ceed the size tolerance at any point. This shall apply to stable materials (that which will not distort using ordinary gag-
ing pressure). Out of round conditions shall be permitted on unstable or flexible material unless otherwise specified 
provided the mean or average diameter is within print tolerance. The mean or average diameter will be obtained by 
adding the largest diameter to the smallest and dividing this sum by two. When out of round conditions are not of a 
uniform nature, several readings may be taken, added together and then divided by the total number of measurements 
to obtain an average or mean diameter. 
 
5.0 Holes equally spaced on a circle. 
 

Unless otherwise specified, equally spaced or  
angularity spaced holes on a given diameter will  
use the following interpretation. 
 
 
 
6.0 Threads, depth of: 
 

Tap depth is measured from the top of the part (including counterbore, chamfer, or  
countersink, if present) to the last fully formed thread, (see illustration) unless otherwise 
specified. 
 
The first three threads, by virtue of NO gaging practices, may exceed product limits on 
thread lengths in excess of six threads provided the NO GO encounters a drag fit thereafter. 
However, parts having 6 threads or less shall encounter a drag condition after one thread. 
This applies to internal and external threads. 
 
Tap drill depth on blind holes shall be considered minimum unless otherwise specified. 
However, a minimum of .060 wall thickness shall remain at all times. 
 
Continued on next page... 
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Threaded lengths, unless otherwise specified, will be classified as minimum depths. Any additional full threads which 
result from tapping will be considered as acceptable provided maximum depth is not specified on the drawing. 
 
For internal thread lengths in excess of six threads, the minor diameter may exceed the maximum limit on the first 
three threads. For thread lengths of six threads or less, the minor diameter may exceed the maximum limit on 
the first thread. 
 
7.0 Threads - Chamfers 
 

The angle of permissible chamfer will be 60 
degree to 130 degree (included angle) be-
fore tapping on parts having material thick-
ness of 1/8" or more, and 120 degree +/- 10 
degree (included angle) before tapping on 
parts having less than 1/8" material thickness. 
 
The angle of permissible chamfer 
shall be 80 degree to 130 degree 
(included angle) on parts having 1/8" 
or more thread length. The angle of 
permissible chamfer shall be 120 de-
gree +/- 10 degree (included angle) 
on parts having 
less than 1/8" of thread length. 
 
8.0 Threaded lengths, die cut 
 

The threaded length dimensions on drawings signifies the length of the fully formed threads, including 
chamfer unless otherwise specified. Grip gaging length (LG) shall be in accordance to the appropriate 
American National Standards Institute (ANSI) standard for the bolt or screw being produced. 
 
LG= maximum distance from underside of head to the face of a standard GO thread gage assembled by hand 
as far as the thread will permit. 
 
9.0 Helical Coil Inser ts 
 

Helical coil inserts will conform to tolerances of the tapped hole, thereby, providing no change in the in-
tended class of fit. To accomplish this the class of fit of the inserted helical coil insert will be controlled by 
inspecting the tolerance range of the tapped hole into which the insert is fitted. 
 

Removal of tang: tang will be broken off neatly so that no part projects into the inside diameter of the insert. 
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10.0 Sharp corners on machined sur faces 
 

When specified on the drawing, internal sharp corners, including counterbores  
will have a radius of .005 maximum (undercut not permitted) 
 
When an internal sharp corner is shown on the drawing but not specified,  
the radius will be .015 maximum or a standard undercut .005 to .015 deep  
by 1/32" maximum width will be permissible at ground shoulders only.  
Any geometric form within the radii or undercut dimensions will be permissible. 
 
11.0 Sharp corners external 
 

Drawing features which specify external "sharp corners" shall be interpreted to  
mean that a .003 maximum radius or chamfer is permissible. Unspecified external  
sharp corners .030 maximum radius or chamfer. 
 
12.0 Cutoff tips 
 

Cutoff tips on machined parts are a malformation at the center of the part resulting from the part breaking free before 
the cutoff tool has completed its operation. Cutoff tips shall be permissible to .010 maximum length, unless "no tip" is 
specified on the drawing. 
 
13.0 Center  for  machining 
 

Centers for machining are permitted unless otherwise specified, except for machining centers that may cause break-
through or structural  
weakness. 
 
Centers, if employed, will concur with dimensions shown in 
this table. 

Sharp Corner 

A (min) B (max) C (ref) D (ref) Center Drill No. 

.050 .036 .025 .035 00 

.075 .055 .031 .052 0 

.090 .070 .047 .067 1 

.125 .090 .047 .084 1 

.156 .115 .078 .109 2 

.187 .131 .078 .125 2 

.250 .162 .078 .141 2 

.375 .225 .125 .203 4 

.625 .256 .125 .234 4 

1.000 .350 .187 .312 5 

1.500 .381 .187 .344 5 
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14.0 Mismatch of Surfaces 
 

Mismatch between adjacent surfaces in the same plane are likely to occur during fabrication. These must meet drawing 
tolerances unless otherwise specified. 
 
15.0 Spotfaces 
 

When spotface depths are not specified, the depth shall be controlled to assure 
"clean up" as a minimum and to a maximum depth of 1/16", however, on thin 
material the remaining wall shall not be reduced beyond 66% of the total  
material thickness. 
 
When surface irregularities are involved the 1/16" maximum depth shall be 
measured at the minimum depth condition. See Figure. 
 
16.0 Bend Deformation/Cinch Marking 
 

Bend deformation is the increase in width of a part at the bend compared to the 
width at the areas adjacent to the bend. The increase is due to metal flow  
parallel to the bend line. See figure below. Unless otherwise specified the bulge 
produced by bending as shown in the illustration will be permitted even though 
it exceeds the tolerance zone. 
 
17.0 Hole Deformation 
 
Unless otherwise specified, holes located near bends in formed metal 
parts which are elongated due to the bend operation will be acceptable 
provided the hole, by virtue of gaging practice, accepts a GO gage and 
rejects a NO GO gage at the high and low limits of hole. See illustration 
 
18.0 Sheared edges 
 

Unless otherwise specified by the drawing, features may be punched or sheared except when process, application, 
RMS finish, minor diameter requirements, etc. preclude doing so. 
 

Tolerances must be maintained on "approach" side of edge (side opposite breakaway). 
 

Tolerance specified on drawings shall be maintained for a distance equal to approximately 1/3 material thickness mini-
mum unless otherwise specified. 
 
19.0 Pilot Hole Dimensions 
 

The following interpretation is acceptable for pilot hole dimensions on countersunk 
holes when the thickness of stock or material is insufficient to maintain pilot hole 
dimensions after countersinking. 
Pilot hole dimensions shall be interpreted as reference dimensions only. 
The angle and diameter of the countersunk hole shall be the only acceptable  
criteria. 
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20.0 Hole Alignment 
 

All hole centerlines drawn on the same base  
centerlines or datum line must lie within a  
tolerance band equal to the total tolerance locating 
the hole centerline. 
 
Dimensions originating from the implied centerline of three or more holes to other holes or features shall be inspected 
establishing a mean line as follows: 
 
Orient the part to establish centerline of two outermost holes as plane of measurement.  
Features related to this established plane by dimension shall be within tolerance band  
for this dimension. See illustration.  
Note: this method is a general purpose  
guideline and may vary depending on  
the process used to manufacture the  
holes, the feature tolerance of the  
outermost holes compared to other holes  
on the same centerline, the distance  
between holes, etc. 
 
21.0 Plating Allowances 
 

IMPORTANT  -  All dimensions apply AFTER plating or  other  surface treatment. Any exceptions to this will 
be stated on the bluepr int or  purchase order .  
 
External Threads 
 

When plating is required, the necessary dimensional allowances shall be made to ensure external thread characteristics 
are met after plating. External class 2A threads shall be acceptable if they pass a class 3A ring 
thread gage after plating. 
 

Internal Threads 
 

Holes tapped prior to plating may be re-tapped if necessary after plating. 
 

Contact Marks 
 

The size and number of contact marks shall be at a mini-
mum consistent with good practice. Contact marks shall 
be located at areas not critical to the part function. 
 

Minimum/Maximum Plating Thickness 
 

If no coating thickness is specified, use this chart to deter-
mine min./max. thicknesses. Parts failing to meet this re-
quirement can be rejected back to the vendor. 

Coating Minimum Thickness Maximum Thickness 

Anodize .0002 .0004 

Hardcoat Anodize .0010 .0015 

Zinc Plating .0002 .0004 

Electroless Nickel .0002 .0004 

Chrome Plating .0004 .0006 

Paint .001 .003 
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22.0 Center line Relationship 
 

Unless otherwise specified features drawn on a common centerline, or  
symmetrical about a common centerline shall be located within +/-.005. 
 
23.0 Raw Mater ial Substitutions 
 

Raw material substitutions may be made only with prior approval by  
Suburban Manufacturing Inc. 
 
There are no material substitutions allowed for plastics used on hydraulic 
components.  
 
All plastics used on hydraulic components must be free of porosity. This porosity is caused by building up a thick plate 
size by laminating thinner plates. This method of construction is not acceptable. 
 
24.0 Surface Roughness - Machined Surfaces 
 

Regardless of surface roughness requirements specified in the title block of the part drawing, the maximum permissi-
ble roughness will be as follows: 
 
On surfaces controlled by a total tolerance of .040 and greater, 125 microinches. 
 
Exceptions to the above values are indicated below; however, good workmanship must be used to produce satisfactory 
surfaces for the purposes intended. 
 
                                       a) Unmachined surfaces 
                                       b) Drilled and pierced holes 
                                       c) Blanked edges 
                                       d) Gear and spline teeth 
                                       e) Undercuts for tool clearance 
                                       f) Screw threads 
                                       g) Countersinks 
                                       h) Friction material 
 
25.0 Surface Finish Requirements 
 

Surface finish requirements are expressed as "RA" values unless otherwise specified. 
 
Flaws such as scratches, nicks, pits, dents, and other surface imperfection within specific surface finish requirements 
shall be considered cause for rejection. 
 
Surface finishes are to be considered a maximum unless otherwise noted. 
 
Surface finish requirements stated on blueprints are for the final product. It may be necessary to compensate for possi-
ble surface finish changes during plating/anodizing operations by holding the finish better than print callout during 
manufacture. 
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26.0 Burrs 
 

Definition 
 
Tight Burr  - any protrusion firmly attached to the component which can only be dislodged with the use of a cutting 
instrument such as sandpaper, file, knife, etc. 
 
Loose Burr  - any protrusion which may be dislodged or have its position shifted using a non-cutting instrument with 
moderate pressure, such as with a dental pick. 
 
All loose burrs must be removed from Suburban Manufacturing components. 
 
Tight burrs are permissible on non-critical and non-aesthetic surfaces. Suburban Manufacturing makes the determina-
tion what surfaces are non-critical and non-aesthetic. 
 
Compacted chips at the bottom of tapped holes are not acceptable. 
 
27.0 General Conditions 
 

Parts submitted to Suburban Manufacturing for acceptance shall be properly cleaned of foreign material and manufac-
turing residues. Parts packaged by Suburban shall also meet the same conditions. 
 
Articles requiring such, shall be protected from corrosion by the application of a light weight lubricant or preservative. 
 
All mill material identification markings shall be removed from manufactured articles. 
 
28.0 Packaging of Parts for  delivery to Suburban 
 

All articles shall be packaged and protected to the extent necessary to prevent damage during shipment and handling. 
 
Whenever possible, keep individual box weights under 70 pounds. 
 
If a palletized load is over 600 pounds please notify Suburban Manufacturing prior to pick-up  -  we will need to 
schedule a freight carrier. 
 
As a minimum, each box shall contain the following part information: 
 
                          Part Number and Revision 
                          Quantity 
                          Vendor Name 
                          Purchase Order Number 
                          Box ___ of ___ 
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29.0 Special Processes 
 

Burnished Diameters 
 
Inside diameters where a burnishing operation is performed to achieve a micro finish or precision size requirement, 
may leave an area at the bottom of the diameter with a step or rough area. This is a result of the radius or relief at the 
bottom of the burnishing tools. Conditions of this type will be considered permissible within .060 of the bottom of the 
diameter unless otherwise specified. 
 
Roughing and Finishing Tool Mismatch 
 
Surface mismatch due to the use of multiple tools, will be considered permissible so long as the mismatched surfaces 
all lie within the specified dimensional tolerance zone. 
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