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AERONAUTICAL MATERIAL SPECIFICATtON AMS 2223 A 

	

~ 	 Society of Automotive Engineera, Inc. 

29 ~Vest 39th Street 	 lssued 8_ 1- 45 
New York City 	 Revised 12-1-47 

T 0 L~ R A N C E S 
Copper and Copper Alloy Seamlesa Tubing 

1. PURPOSE: To publish establishad manufacturing tolerances. 

2. APPLICATION : Tolerances ahown herein apply, unless otharwise agreed between 
purc~iaser and vendor. These tolerances apply to all conditiona unless otherwise 
noted. 

3. DIAIt~TERs 
TABLE I 

Nominal OD 	 Tolerance 	~ean Diameter Toleranoe, Inch, Plua and Minue 

	

Inches 	 Appliea to 	on-re raa ory 	 Re raa oz^,~ 

1~8 and under ID 0.002 0.003 
1~8 and under OD 0.002 0.0025 

Over 1~8 	- 5~8, incl ID or OD 0.002 0.0025 
Over 5~8 	- 	1, 	incl ID or OD 0.0025 0.003 
Over 1 	- 	2, 	incl ID or OD 0.003 0.004 
Over 2 	- 	3, 	incl ID or OD 0.004 0.005 

Oner 3 	- 	4, 	incl ID or OD 0.005 0.006 
Over 4 	- 	5, 	incY ID or OD 0.006 0.008 
Over 6 	- 	6, 	incl ID or OD 0.007 0.009 
Over 6 	- 	8, 	incl ID or OD 0.008 0.01~ 

Qver S 	- 10, 	inal ID or OD 0.010 0.013 

Note: Out-of roundness (difference between the ma~or and the minor diameters) of 
unannealed tubing in straight lengths shall not exaeed 2f of the nominal 
diameter. 

4. VPAI~L THICKPIESS : 	 TABLE II 
NON-~tEFRACi ORY 

Tolerance, Inch, Plus aud Minus 
oD Ranges, jncnes 

Nominal 32 Over 1 8 Uver 5 8 Over 1 Qver 2 Over 4 Over 
~Pall Thickness to 1~8 to 5 8 ta 1 to 2 to 4 to 7 to 10 

Inches incl incl incl incl incl inal incl 

Under 0.018 0.002 0.001 0.0015 0.002 -- -- -- 
0.018 - O.J25, excl 0.003 0.002 0.002 0.0025. -- -- -- 
0'.025 - 0.035, excl 0.003 O.Ob2~ 0.0025 0.003 0.004 -- -- 
0.035 - 0.058, excl 0.003 0.003 0.0035 0.0035 0.005 0.007 -- 
0.058 - 0.083, excl -- 0~0035 0.004 0.004 0.006 0.008 0.010 
0.083 ! 0.120, excl -- 0.004 0.005 0.005 0.007 0.009 0.011 
0.120 - 0.165, ezcl -- 0.005 0.006 0.006 0.008 0.010 0.012 

0.165 - 0.220, excl -- ~0.007 0.0075 0.008 0.010 0.012 0.014 

0.220 - 0.284, excl -- -- 0.009 0.010 0.012 0.014 0.016 
0.284 - 0.380, excl -- -- 0.011 0.012 0.014 0.016 0.018 
0.380 and oner -- -- -- 5f 5a 6f 6f 

If tubing is ordered ~vith tolerances all plus or all minus, double the above 
values shal~ be permitted. 
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