
htAM 2223A ~w ~ The Engineering Society AEROSPACE For Advancing Mobilit 
Land Sea Air and Space R 

o MATERIAL 
40000MMONWEALTHDRIVE,WARRENDALE,PA15096 	SPECIFICATION Issued ~-~-~Z 

Revised 7-1-88 

Submitted for recognition as an American National Standard 
5upersediny h1Ahl 222s 

TOLERANCES, h1ETRIC 

Copper and Copper Alloy Seamless Tubiny 

1. 	SCOPE: 	This specification covers establishea r~etric r~~anufacturing tolerances 
applicable to copper and copper alloy seamless tubiny ordered to r~~etric 	lSI) 

diniensions. 	These tolerances apply to all 	conditions, 	unless otherwise noted. 

1.1 	Ah1S 2223, specified in 	inch/pound units, 	is the equivalent to tiiis MAhI. 

2. 	D1AhlETER: 
~ 

TABLE I 

Mean Ui ar~ieter Tol erance, 
Specified Uianieter Tolerance 	h~illimetre, 	Plus and N~inus 

Millinietres Applies to 	Non-Re ractory efractory 

Up to 	3, 	incl ID 	 0.05 0.05 

Up to 	3, 	incl OD 	 U.05 O.U6 

Over 	3 to 	16, 	incl ID or OD 	 U.05 0.06 

Over 	16 to 	25, 	incl IU or OD 	 0.06 0.08 

Over 	25 to 	5U, 	incl ID or OD 	 0.08 U.IU 

Over 	50 to 	75, 	incl IU or OD 	 0.10 0.12 

Over 	75 to 100, 	incl IU or 0~ 	 0.12 U.15 

Over 	l0U to 115, 	incl ID or OD 	 0.15 0.20 

Gver 	125 to 	150, 	incl ID or OD 	 0.18 U.22 

Over 	150 to 200, 	incl IU or OD 	 O.ZU U.Z5 

Over 200 to 250, 	incl IU or OD 	 0.25 U.32 

~ 

• 

• 
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2.1 Out-of-roundness 	(dififierence betweer~ the n~a~or and riinor 	diai~~eters 	at any 
(d one cross-section) of unannealed tubiny in straiyht lenyths 	sf~all 	be not 

greater than the follo~~iny; when the tolerance is expressed as a Nercentaye 

of a specified diniension, 	the tolerance sn calculated sriall be rounoed to 
the nearest U.025 r~m~ to obtain the 	perr~iissible tolerance: 

Ratio of 

Specified Wall 	Thickness Roundness Tolerance 

to Specified Uiar~eter ~o af Specified Uiar~~eter 

U.OI 	to U.U3, incl 1.5 

Uver U.03 to 0.05, incl l.l~ 

Uver 0.05 to 0.10, incl U.8; U.G~ 	rm~, 	minir;~ui~~ 
Uver U.IU U.7; U.U5 	r~~r~, 	r~~inimur~~ 

3. WALL TH1CKPvESS:. when 	the tolerar~ce 	is expressed as a percentage of a 

specified dir~ensior~, 	the tolerance so calculated s~iall be rounded to the 

nearest 0.025 r~r~~ to obtain 	the perr~issible tolerance. 

3.1 Round; fvon-Refractory: 

~ 
TN~L~: I I 

Wall lolerance, 	hiillirietre, 	Plus 	ana Minus 

UU Ranges, hii 11 ir~~etres 
Uver Gver ~ver 	Uver 	~ver Uver 

U.8G 3.ti 16 ~5 	5U 	lU0 1~~ 

SNecifiea 	 to to to t~ 	to 	to to 

Wall 	Thickness 	3.U, 16, 25, 5U, 	10U, 	18U, 25U, 

Piillinietres 	incl incl incl incl 	incl 	incl incl 

l,N to 	U.40, 	incl 	U.~S U.U3 O.U4 G.~S 	-- 	-- -- 

0.40 to 	0.60, 	incl 	U.GS U.US U.U5 U.~6 	-- 	-- -- 

0.6U to 	U.90, 	ir~cl 	O.Ob U.Ob U.U6 u.Ub 	U.1~ 	-- -- 

U.90 	to 	1.5, 	incl 	O.Ob O.U~ O.Gy U.U9 	0.12 	li.Y~ -- 

1.5 	to 	Z.O, 	incl 	-- U.Uy U.IU G.IU 	~.15 	~.[U U.15 

'L.0 	to 	3.U, 	incl 	-- 0.10 0.12 U.12 	O.lU 	G.'L~ li.2b 

3.0 	to 	4.0, 	incl 	-- U.12 U.15 U.15 	~.2U 	U.[5 U.3U 

4.0 	to 	5.5, 	incl 	-- U.ZU G.ZU 0.'LU 	U.2~ 	0.30 G.35 

5.5 	to 	7.U, 	incl 	-- -- U.25 0.25 	U.3U 	U.3~ ~.4U 

7.0 	to 	lU, 	incl 	-- -- U.3G 5% 	5io 	bio b`/a 
Uver lU 	 -- -- -- 5% 	5% 	b% b% 
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3.2 Round; Kefractory: 

~ 
TAbLE lIl 

Wall Tolerance, 	f~lillir~~etre, Nlus and P~inus 
UD Ranyes, ~~li 11 ir~~etres 

Uver Gver ~ver Uver Uver ~ver 

U.8U 3.0 16 25 5~ l~~ lb~ 
Specified to to to ta to to to 

Wall Thickness 3.U, lb, Z5, 5U, IUU, 1bU, ~SU, 

P~illir:~etres incl incl incl incl incl ir~cl incl 

Up to C;.4U, incl U.Ob U.U4 U.05 U.Ub -- -- -- 

0.40 to 0.6U, incl U.IU U.U6 U.U6 O.G~ -- -- -- 
~.60 to U.9U, incl U.1~ ~.Ub ~.Ob U.IU U.13 -- -- 
0.90 to 1.5, incl U.IU U.IU U.11 0.11 U.16 U.2~ -- 

1.5 to 2.U, incl -- U.il U.13 ~.13 ~.l y  ~.'15 U.3~ 
Z.0 to 3.U, incl -- 0.13 G.16 0.16 (~.23 ~.~b U.~S 

3.0 to 4.U, incl -- ~.1~ U.15 U.ly ~.[5 U.3~ U.3b 
4.0 to 5.5, incl -- -- ~.'L3 0.25 0.`s3 U.3b U.45 
5.5 to %.0, incl -- -- U.3U U.33 U.3~ -~.45 U.5U 

7.0 to 10, incl -- -- -- (i.3b U.45 ~.SU ~.5b 

Gver 10 -- -- -- 6`Io 6% b% b`io 

4. LENGI~N: 

~ 
TA6LE IV 

Len ~th Tolerance, 	Piillirietres, Plus 	Onl 
Straight Lenyths, ~~ii 	ir~~etres Coils, 	Pli ir,,etres 

~ver Uver Uver ~ver 
15U 6UU ZUUU 15,ODU 

150 to to to 15,UUU to 

Specified Uiar~~eter and 6UU, ZUGU, 4UU~, Uver and 3U,~U~, 

hiillir~etres ~nder incl incl incl 4UUU under incl 

Up to 25, 	ir~cl U.~U 1.5 2.5 6.~ 1~ 3UU 6~U 

Gver 	25 to 5U, 	incl 1.5 ~.5 3.0 6.0 1'[ 3UU b~U 

Uver 	5G to 1G~, 	incl 1.6 2.4 3.1 b.l 1~ -- -- 

Over 1G0 -- 3.0 6.0 6.0 1~ -- 

5. STkNIGNTf~ESS (linannealeci Straight lubinc~ 6.G to lUU r~~i,~ GU): 

~ 
TABLE V 

Ler~yth 
f>~i 11 imetres 

Over lODU to 2(i~0, incl 
Over 2~00 to 250U, incl 

Gver 25GG to 3~UU, incl 

Over 30U0 

P~laxir„ur~ Curvature (Uepth of tirc) 
I~ii 11 ir~ietres 

5.0 

b.0 

12 

12 i n any 3UOG rur~~ of tota 1 1 enyth 
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