SAE Technical Board rules pro;aide that:

se by anyone engaged in industry or

“All technical reports, including standards approved and practices recommended, are advisory only. Their u

d no commitment to conform to or .

trade or their use by governmental agencies is entirely voluntary. There is no agreement to adhere to any SAE stand_ard or.recon'_\mended practice, an
be guided by any technical report. In formulating and approving technical reports, the Board and its Committees will not investigate or consider patents wi

matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.”

hich may apply to the subject

&I = AEROSPACE

MATERIAL

MAM 2263

Society of Automotive Engineers,Inc. SPECIFICATIO N lsued

400 COMMONWRALTH DRIVE, WARRENDALE, PA. 13008 Revised

4-1-81

TOLERANCES, METRIC '
Nickel, Nickel Alloy, and Cobalt Alloy Tubing

1. SCOPE: This specification covers established metric manufacturing tolerances applicable to

seamless and welded thin-wall aircraft tubing of nickel,

ordered to metric dimensions These-tolerarnees—apdlv—to—aH

nickel alloys, and cobalt alloys

in

the higher figure of a specified range.
1.1 These tables are based on logical metric values and preferred metti¢ sizes

1.2 Throughout this specification the term "metric" is intended td\refer to the

2. DI

At &
S—appry—to—amreonartons—ane

Hividual measurements, unless otherwise noted. The term "excl" is uséd

AMETER: Mean diameter is the average of two measurements taken at ri

are based on
to apply only to

SI system.

ht angles to each

other at the same section. Ovality is the difference bétween the maximum ajnd minimum diam-
etprs of any one section of a tube.
2.1 Seamless, Cold Finished:
2.1.1 | Nickel-Copper Alloy, Annealed:
"TABLE 1
Specified Tolerance, Millimetre o
Specified OD Wall~Thickness 0D Mean OD Ovality
Millimetres % of OD Plus - Minus Plus Minus
Up to 10.0, inecl Up to 3.0, inel - - 0.10 D 0.10
Over 3.0 0.10 0 - -t -
Over 10.0 to 16.0, excl Up to 3.0, inel -- -= 0.13 D 0.13
Over 3.0 0.13 0 - -1 --
6.0 to. 8870, incl ~  Up to 3.0, incl -- -- 0.13 0.1L3 0.01x0D -
: Over 3.0 0.13 0.13 -- -1 -
Over 3870/to 115.0, incl _ Up to 3.0, incl == — 0,25 0. P5 0.01x0OD
Over 3.0 0.25 0.25 - -- -
Over 115.0 to 150.0, incl Up to 3.0, inel  — - 0.38  0.38  0.01xOD
Over 3.0 0.75 0.75 0.38 0.38 -
Over 150.0 to 190.0, incl Up to 3.0, inecl -~ -- 0.50 0.50 0.01x0D
Over 3.0 1.00 1.00 0.50 0.50 -=
Over 190.0 to 220.0, inel Up to 3.0, inecl -- -- 0.65 0.65 0.01x0OD
‘ Over 3.0 1.25 1.25 0.65 0.65 --
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2.1.2 Nickel-Chromium-Iron Alloy, Annealed:

TABLE I
Specified Tolerance, Millimetres
Specified OD Wall Thickness 0D Mean OD Ovality
Millimetres % of OD Plus Minus Plus  Minus
Up to 10.0, inecl Up to 3.0, incl -= - 0.10 0 0.10
Over 3.0 0.10 0 - - -=
Over 10.0 to 16.0, excl Up to 3.0, incl - -= 0.13 0.13-  0.13
' Over 3.0 0.13 0.13 - - -
16.0 to| 38.0, inel Up to 3.0, inecl - -- 0.19 0.19 0.01x0OD
Over 3.0 0.19 0.19 -~ 0 --
Over 38.0 to| 90.0, incl . Up to 3.0, incl - -~ 0.25 _<0.25 | 0.01xOD.
Over 3.0 0.25 0.25 —- -- -
Over 90.0 to|115.0, incl Up to 3.0, incl -- -- 0. 38 0.38 0.01x0OD
Over 3.0 0.38 0.38 b -- ~-
Over 115.0 to]|150.0, inecl Up to 3.0, inel -- - 0.50 0.50 [0.01x0D
Over 3.0 1.00 1.00 0.50 0.50 -- '
Over 150.0 to|170.0, incl Up to 3.0, inel N\ -- 0.65 0.65 0.01x0OD
Over 3.0 1.25 1.25 ~ 0.65  0.65 -
2.2 Copper Furnace Brazed, Cold Finished:
2.2.1 Nickel-Copper Alloy, Annealed:
TABLE Il
Specified OD Tolerance
Specified OD Wall Thickness Millimetre
Millimetres Millimetre Plus Minus
3,20 0.70 0.03 0.03
4,75 0.70 0. 03 0.03
6.25 0.70 0.08 0
8.00 0.70 0.08 0
9.50 0.70 0.08 0
12.50 0.70 0:13 0 !
16.00 0.70 0.13 0 ,
16 0.90 0.13 0

.00
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2.3 Welded, All Alloys: For tubing with specified wall thickness 3% or less of specified OD,
OD and ID tolerances shall not both apply to the same lot

OD tolerances apply to mean OD.

of tubing.
TABLE 1V
Specified Tolerance, Millimetre
Specified OD Wall Thickness Plus and Minus
Millimetres $ of OD oD ID Ovality '
Up to 2.5, incl Up to 3.0, incl 0.03 0.03 0.03
Over 3.0 0.03 0.03 -
N
Over 215 to 5.0, excl Up to 3.0, incl 0.04 0.04 0./04
Over 3.0 0.04 0.04 ~ .
5]0 to 12.5, excl Up to 3.0, incl 0.08 0.13 0./08 ’
Over 3.0 0.08 0.28 -
12)5 to 25.0, excl . Up to 3.0, incl 0.10 0.15 0.[t0
' Over 3.0 0.10 0.15 -+
2510 to 37.5, excl Up to 3.0, incl 0<13 0.18 0.[t3
Over 3.0 0.13 0.18 -+
37{5 to  50.0, excl Up to 3.0, incl 0.15 0.20 0.j15
Over 3.0 0.15 0.20 -I-
50J0 to 62.5, excl Up to 3.0,\incl 0.18 0.25 0.18
' Over 320 0.18 0.25 -+ .
62{5 to 90.0, excl Up. G0 3.0, incl 0.25 0.35 0.]25
Over 3.0 0.25 0.35 -
900 to 125.0, excl - Up to 3.0, inel 0.38 0.50 0.38
QOver 3.0 0.38 0.50 -
3. WALL THJCKNESS:
3.1 Seamless|, Cold Einished: y
3.1.1 Wall tlickness of all tubes except for those alloys and sizes shown in 3.1.2 and 3.1.3‘ shall
not vary more than *10%.

3.1.2 Nickel-Copper Alloy, Seamless:

3.1.2.1 Wall thickness may vary *12.5% for the following sizes:

3.1.2.1.1 Tubes with specified OD over 10.0 to 16.0 mm, excl, with specified wall thickness of

1.0 mm and over.

3.1.2.1.2 Tubes with spécified wall thickness greater than 25% of the specified OD.

3.1.2.1.3 Tubes over 115.0 mm in specified OD.

3.1.3 Nickel-Chromium-Iron Alloy, Seamless:
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