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TOLERANCES, METRIC -
Carbon and Alloy Steel Tubing

1. SCOPE: This specification covers established metric manufacturing [tolerances
applicable to carbon and alloy steel tubing ordered to metric¢ dimersions.
These tollerances apply to all conditions unless otherwise noted. The term
"excl" iy used to apply only to the higher figure of the{specified |range.

2. DIAMETER:

2.1 Aircraft Type, Seamless: Cold Finished;

g | TABLE I _ |
__0OD Tolerance, Millimetre, Plus and Minus
(::} Spedified 0D Annealed; Normalized,
Millimetres or .Stress Relieved Quenched and Tempered

ug to 12.5, incl 0.12 _ 0.25

Over 12.§ to 37.5, incl 0.12 . 0.35

Over 37.§ to 75.0, incl 0.25 0.75

Over 75.Q to 150.0, incl 0.35 1.195

Over 150.4 ' "0.50 1.50

2.1.1 Tubes [with wall thickness less than 3% of the nominal OD will be|l allowed an
ovalitly tolerance over and under equal to 0.5% of the nominal OD| in addition
to the tolerance indicated in Table I, but the mean OD shall be within the
indivildual/measurement tolerances specified in Table I.

2.1.1 Hhen specified on the purchase order, the tolerance for the OD shall apply
to the ID Tnstead, but not to both ID and OD of the same Tot of tubing.
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2.2 Aircraft Type, Welded: Annealed, Normalized, or Stress Relieved:

TABLE 11
©" Specified OD Tolerance, Millimetre
Specified OD Wall Thickness Diameter
Mitlimetres Millimetre Plus and Minus Ovality

Up to 12.5, incl All 0.08 0.10
Over 12.5 to 15.5, incl All 0.10 0.10
Over 155—te—25-6—tnel B-F0—to—1-60—execl 010 0.12
Over 15|5 to 25.0, incl 1.60 to 3.00, incl 0.10 0.10
Over 25|0 to 34.5, incl 0.70 to 3.00, incl 0.12 0.20
Over. 34|5 to 50.0, incl 0.70 to 1.60, excl 0.15 0.20
Over 345 to 50.0, incl 1.60 to 3.35, incl 0.12 0.15
Over 50|10 to. 62.5, incl . A 018 0.25
Over 62|5 to 75.0, incl 0.85 to 2.10, excl © 0.25 0.50
Over 62|5 to 75.0, incl 2.10 to 3.35, incl 0.25 ,0.38
Over 750 to 87.5, incl 1.00 to 2.35, excl 0.30 0.50
Over 75|0 to 87.5, incl 2.35 to 3.35, incl 0.25 0.50
Over 87|5 to 100.0, incl 1.00 to 2.35, excl 0.40 0.62
Over 87(5 to 100.0, incl 2.35 to.3.35, incl 0.30 0.50
Over 100|0 to 125.0, incl 1.25 to 2.35,cexcl 0.55 0.80
Over 100{0 to 125.0, incl 2.35.to 3.35,"incl 0.40 0.80

2.2.1 When specified on the purchase order; the tolerance for OD shall |apply to
the ID|instead, but not to bothID and OD of the same lot of tubing.
2.2.2 Ovality is the difference between the maximum and minimum diametqrs of any

one sefttion of the tube. .

2.3 Mechanic

1 Type, Seamlessy Cold Finjshed; As_Finished or Stress Relieved:

TABLE II1
Specified .
Specified OD Wall Thickness 0D _Tolerance, Millimetres
Millipetres Millimetres Plus Minus
4.70 to 25, ®xct AH 16 —
12.5 to 37.5, excl All 0.12¢2.3.1) 0(2.3.1)
37.5 to 87.5, excl All 0.25(2.3.1) 0(2.3.1)
87.5 to 135.0, excl Al 0.38(2.3.1) 0(2.3.1)
135.0 to 200.0, excl Under 5% of OD 0.75(2.3.1) 0.75€2.3.1)
135.0 to 200.0, excl 5 - 7.5%%, incl, of OD 0.50 0.50
135.0 to 200.0, excl Over 7.5% of 0D 0.75 0
200.0 to 270.0, incl Under 5% of OD 1.12¢2.3.1) 1.12¢2.3.1)
200.0 to 270.0, incl . 5 - 7.5%, incl, of OD 0.88 0.88
200.0 to 270.0, incl Over 7.5% of 0D 1.12 0
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2.3.1 Tubes thh wall thickness Tess than 3% of the nominal OD will be allowed an..
ovality tolerance over and under equal to 0.5% of the nominal OD in addition
to the tolerance indicated in Table III, but the average OD shall be within

the individual measurement tolerances specified in Table III.

2.4 Mechanical Type, Seamless; Hot Finished:

37.
75.
80.
135.
200.
200.

2.5 Mechanigal

Specified OD

Millipetres

5 to |75.
0 to |80.
0 to )35.
0 to 200.
0 to 270.
0 to 270.

0,

14

14
b4
1

QO OO0

*

excl.

excl
excl
excl
incl
incl

Over 2.35 0.
Over 2.35

3% of OD or more

3% of OD or more

3 to 5%, excl, of OD
5% of OD or more

TABLE IV
OD Tolerance, Millimetres,
: Plus and Minus
Specified As Finished,

Wall Thickness
Millimetres

Type, Seamless; Cold Finished, Annealed,

55

.75
.75
.15
.55
.15

Annealed,
or Normalized

Quenched and
[empered

0.75
1.15
1.15 |
1.50
1.85
1.50

and Tempered:

Over
Over
Over
Over
Over
Over

3. HWALL THIC

Speg¢ified OD
Mil]limetres

b to
to
to
to
135.0| to

200.0] to

200.0[ to

1
2
2
2

12.
37.
87.
35.
00.
70.
70.

- =

-

-

[e¥NoNaNI N, N, 1

-

KNESS:

incl
incd
incl
tncl
incl
incl
incl

3%
3%
3%
3%

TABLEV Y

Specified
Wall Thickness

All
of 0D or more
of OD or more
of OD or more
of OD or more

3 to 5%, excl, of OD

. 5%

of OD or more

Normalized. ot Quenched

- — O OO

.25
.38
.75
.15
.50
.85
.50

0D Tolerance, millimetres
Plus and

inus

3.1 Aircraft Type, Cold Finished:

3.1

3.1.2

Wall thickness of tubes 12.5 mm and over in nominal ID shall

than +10%

Wall thickness of tubes under 12.

+15%.

not vary more

5 mm in nominal ID shall not vary more than
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3.2 Aircraft Type, Welded: :
" : TABLE VI o o
To]erance Millimetre. Minus Only (3.2. 1)
_ Qutside Diameter Ranges, Millimetres :
Specified Wall 9.40 Over 22.00 Over 50.0 Over 75.0
Thickness - to 22.00, to 50.0, to 75.0, to 100.0,
. Millimetres tncl incl incl incl
Up—to 0.70, incl 0.10 _0.10 == -
Over 0.70 to 0.85, incl 0.10 0.10 0.12 -
Over 0.85 to 1.25, incl 0.10 0.12 0.15 -
Over 1.25 to 1.65, .incl 0.10 © 0,15 0.15 Q.15
Over 1.65 to 2.10, incl 0.10 0.15 0.15 Q.15
Over 2.10 to 2.75, incl - 0.15: 0.45 ¢.15
Over 2.75 to 3.00, incl - 0.15 0.20- ( 20
Over 3.00 to 3.35, inc] - , 0.15 - 0.20 79.20
3.2.1 Tolerafhces are exclusive of the inside'welding<Flash which shall|not exceed
the wall thickness of the tubing, but in any:case shall not exce¢d 2.35
millimetres. \ o
3.3 Mechanical Type, Cold Finished: R
3.3.1 Wall thickness of all tubes, except: ‘fhose sizes in 3.3.2 and 3.3[3, shall
not vafy more than +10%.
3.3.2 Wall thickness may vary +12. 5% for the following sizes: s
3.3.2.1 Under 135 mm nominal QD with a wall thickness over 25% of the [ominal 0D.
3.3.2.2 135 to 200 mm nominat OD, exc] w1th a wall thickness over 30 millimetres.
3.3.2.3 200 mm and over-in nominal OD and weighing over 135 kg per met'e.s
3.3.3 For tubes under 12.5 mm nominal ID (or under 15.5 mm in nominal [D when wall
thicknpss. i more than 20% of OD), the wall thickness may vary +)5%.
3 = Type—Seamtess—Hot—Finished:

.4 Mechanic

TABLE VII

Specified Wall Thickness (T)

Mi]limetres Plus and Minus

Up to 2.75, incl 0.1657
Over 2.75 to 4.30, incl 0.157
Over 4.30 to 5.10, incl 0.147
Over 5.10 0.1257

Tolerance, Millimetre
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