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ALLOY TUBING, SEAMLESS, CORROSION AND HEAT RESISTANT
52.5Ni - 19Cr - 3.0Mo - 5.1(Cb + Ta) - 0.90Ti - 0.50Al - 18Fe

Consumable Electrode or Vacuum Induction Melted
1750°F (955°C) Solution Heat Treated

N07718

1. SCOPE:

1.1 Form: This specification covers a corrosion and heat resistant nickel all

seamless tubing

1.2 Application: Primarily for fluid lines and structural components requiring resistance to
creep and stress-rupture up to 1300°F (705°C) and oxidation resistance
particularly those parts which are formed or welded and then heat treat
sired properties.

2. APPLICABLE DOCUMENTS: The following publications fofm"a part of thi

oy in the form of

extent specified herein. The latest issue of Aerospace‘Material Specificat
applly. The applicable issue of other documents shall\be as specified in 4

2.1 SAE Publications: Available from Society of Automotive Engineers, Inc.

Drive, Warrendale, PA 15096.

2.1.1

Aerospace Material Specifications:

MS 2263 - Tolerances, Nickel, Nickel-Base, and Cobalt-Base Alloy Tu
MS 2269 - Chemical Check Analysis Limits, Wrought Nickel Alloys and
MS 2350 - Standards and Test Methods

MS 2371 - Quality Assupanee Sampling of Corrosion and Heat Resistar

Wrought Preducts Except Forgings and Forging Stock

2.2 ASTM Publications: (Available from American Society for Testing and Ma
Street, Philadelphi4, ,PA 19103, -

ASTM E8 - Tension Testing of Metallic Materials
ASTM E18

ASTM EL12-~ Estimating the Average Grain Size of Metals
ASTM E139 - Conducting Creep, Creep-Rupture, and Stress-Rupture Te

ASF g , Blectrical, Magnetic, and Other

2.3 U

.S. Government Publications:

Rockwell Hardness and Rockwell Superficial Hardness of Me

up to 1800°F (980°C),
ed to develop de-

5 specification to the
ions (AMS) shall
A\MS 2350.

400 Commonwealth

bing
Cobalt Alloys

t Steels and Alloys,

erials, 1916 Race

tallic Materials

6ts of

Metallic Materials

Similar Iron, Nickel, and Cobalt Alloys

Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1

2.3.2

Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

Military Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage

Available from Commanding Officer, Naval Publications and

Al

Copyright 1981 by Society of Automotive Engineers, Inc.

rights reserved.
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3. TECHNICAL REQUIREMENTS:

3.1 Composition:

Shall conform to the following percentages by weight, determined

by wet chemical

methods in accordance with ASTM E354, by spectrographic methods in accordance with Federal
Test Method Standard No. 151, Method 112, or by other analytical methods approved by

purchaser:

Carbon
Manganese
Silicon
Phosphorus
Sulfur

Chromium

Nickel

Molybdenum
Columbium + Tantalum
Titanium

Aluminum

Cobalt

Boron

Copper

Iron remainder

OO MO UWU —- PO OCOO

3.1.1 Check Analysis: Composition variations shall meet the requirements of AMS 2269.

3.2 Condition: ¢old drawn, solution heat treated, and descaled. No specific solutign heat treat-
ing instructiqns are specified but it is recomménded that the tubing be solution

heating in a

Kuitable protective atmosphere to 1750°F *+ 25 (955°C % 15), holding

approximatelyt 30 min., and cooling at a.rate equivalent to air cool or faster.

Fabrication:

surface finises may be produced by pickling, bright annealing, or any method

vide the reqy

resistance wi

h the exception-that a centerless-ground finish is not acceptable.

to improve surface appearance may be employed.

3.4 Properties:

Tubing shall conform to the following requirements:

3.4.1 As Solution| Heat/Treated:

3.4.1.1 Tensile P

heat treated by
at heat for

Tubing shall be produced by a seamless process. The external and internal

which will pro-

ired surface condition and which will not affect limits of wall thickmpess or corrosion

A light polish

rogerties: Tubing having nominal QD of 0. 125 in. (3.12 mm) and over with

nominal wall thickness 0.015 in. (0.38 mm) and over shall have the following properties,
determined in accordance with ASTM ES8:

Tensile Strength, max 155,000 psi (1069 MPa)

Yield Str

ength at 0.2% Offset, max 95,000 psi ( 655 MPa)

Elongation in 2 in. (50 mm), min 30%

3.4.1.1.1 Tensile property requirements for tubing under 0.125 in. (3.12 mm) in nominal OD or
under 0.015 in. (0.38 mm) in nominal wall thickness shall be as agreed upon by purchaser
and vendor.

3.4.1.2 Grain Size:

Shall be predominantly 5 or finer with occasional grains as large as 3 per-

missible, determined by comparison of a polished and etched specimen with the chart in

ASTM E1

12.
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3.4.1.3 Flarability:

AMS 5589A

Specimens as in 4.3.1 from tubing 0.188 to 2.000 in. (4.70 to

50.00 mm), incl,

in nominal OD and with OD/wall thickness ratio of 10:1 or less shall withstand flaring without

9

forma

tion of cracks or other visible defects.

The specimen shall, at room temperature, be

forced axially with steady pressure over a hardened and polished tapered steel pin having a
74 deg included angle to produce a flare having a permanent expanded OD not less than 1.20

times

the original nominal diameter.

3.4.1.3.1 Flarability requirements for tubing with nominal OD less than 0.188 in. (4.70 mm) or

]
be

as agreed upon by purchaser and vendor.

greater than 2.000 in. (50.00 mm) or with OD/wall thickness ratio greater than 10:1 shall

3.4.1.4 Pressure Test: Tubing shall show no bulges, leaks, or other defects when subjected to

an in
tensi
stati

3.4.2 After H

ternal hydrostatic pre

pressure (P) shall be calculated from the following equation:

= 40,000 psi (276 MPa) tensile stress
Minimum wall thickness (nominal thickness miflis maximum ne
Nominal OD

recipitation Heat Treatment: Tubing havinglnominal OD of 0.125 in

over w
of 3.4.
1325°F
(620°C
been r
the red
heating
a rate
hardne
or undg
vendor

3.4.2.1 Tensfle Properties:

th nominal wall thickness 0.015 in. (0.38 Wm) and over shall meet t
2.1, 3.4.2.2, and 3.4.2.3 after being précipitation heat treated by
* 15 (720°C # 8), holding at heat for*8 hr + 0.5, furnace cooling t
* 8), holding at 1150°F * 15 (620°Ct%* 8) until a total precipitation
pached, and cooling at a rate equivdlent to air cool or faster. Tubi
uirements of 3.4.2.1, 3.4.2.2,~and 3.4.2.3 after being re-solution

5s, and stress-rupture properties of tubing less than 0.125 in. (3.12
r 0.015 in. (0.38 mm) ‘in nominal wall thickness shall be as agreed up

Tensille Strength{ min

Yield
Elong

185,000 psi (1276 MPa)
150,000 psi (1034 MPa)
12%

Strength-at 0.2% Offset, min
ation(in* 2 in. (50 mm), min

to 1750°F % 25 (955°C * 15), holding at heat for not less than 30 i
equivalent to air cool or fdster and precipitation heat treated as abd

Shall be as follows, determined in accordance with A

ssure of 5000 psig (34.5 MPag) or pressure sufficient to cause a

ess.  The hydro-

gative tolerance)

. (3.12 mm) and
he requirements
heating to

D 1150°F + 15

time of 18 hr has

g shall also meet
eat treated by
pin., and cooling at
ve. Tensile,

mm) in nominal OD
bn by purchaser and

STM E8:

Hard

£88:

property requirements of 3.4.2.1 are met.

Stres

s-Rupture Properties at 1300°F (704°C):

datumness 5 in accordance with
ASTM E18, but the tubing shall not be rejected on the basis of hardness

if the tensile

A tensile test specimen, maintained at

1300°F + 3 (704°C * 2) while a load sufficient to produce an initial axial stress of 72,500 psi
(500 MPa) is applied continuously, shall not rupture in less than 23 hours. The test shall
be continued to rupture without change of load. Elongation after rupture, measured at room

temperature, shall be not less than 5% in 4D.

ASTM E139.

3.4.2.3.1 The test of 3.4.2.3 may be conducted usin

{/

Test shall be performed in accordance with

g a load higher than required to produce an
initial axial stress of 72,500 psi (500 MPa) but load shall not be changed while test is in

progress. Time to rupture and elongation requirements shall be as .specified in 3.4.2.3.
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3.4.2.3.2 When permitted by purchaser, the test of 3.4.2.3 may be conducted using incremental
In such case, the load required to produce an initial axial stress of 72,500 psi

loading.
(500 MPa)

shall be used to rupture or for 23 hr, whichever occurs first.

After the 23

hr and at intervals of 8 - 16 hr, preferably 8 - 10 hr, thereafter, the stress shall be

increased

in increments of 5,000 psi (34.5 MPa).

ments shall be as specified in 3.4.2.3.

Time to rupture and elongation require-

The stress-rupture test is not required on tubing which will not yield a suitable specimen
but the material from which the tubing was made shall conform to the requirements of

3.4.2.3.

3.5 Quality:

3.5.1 Alloy shall be produced by multiple melting using consumable electrode practice in the remelt

cycle or shall
If consumable
produced by

Tubing, as re

a finish conforming to the best practice for high quality aircraft tubing.

and free from
and other imp
handling mark
pattern will n
specified for

When specifie
testing and s

Sizes: Except

be induction melted under vacuum, unless otherwise permitted by
electrode remelting is not performed in vacuum, electrodes which
vacuum induction melting shall be used for remelting.

ceived by purchaser, shall be uniform in quality and condition and
It shal
heavy scale or oxide, burrs, seams, tears, grooves,)laminations, §
erfections detrimental to usage of the tubing,
s, straightening marks, light mandrel and die-marks, shallow pits,
ot be considered injurious if the imperfections are removable within

andards for acceptance shall be as _agreed upon by purchaser and

when exact lengths or multiples of exact lengths are ordered, straig

wall thickness but removal of such surface imperfections is not requi

1 by purchaser, tubing shall be subjected to nondestructive testing).

urchaser.
ave been

shall have
be smooth
livers, pits,

Surface imperfectionfs such as

and scale

Methods of
endor.

rht tubing

will be acceptalfle in mill lengths of 6 -~ 24 ft\(1.8 - 7.3 m) but not more than 25% |of any ship-

ment shall be sppplied in lengths shorter than 10 ft (3 m).
Un

Tolerances: less otherwise specified, tolerances shall conform to all applicable requirements

of AMS 2263.

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility fpr Inspection: The vendor of tubing shall supply all samples for vendor's tests
and shall be refponsible for performing all required tests. Results of such tests ghall be re-

ported to the purchdser as required by 4.4. Purchaser reserves the right to samqle and to

9

perform such cgnfirmatory testing as he deems necessary to ensure that the tubing conforms
to the requirempnts of this specification,

Classification of Tests:

Tests to determine conformance to the following requirements are classified
as acceptance tests and shall be performed on each heat or lot as applicable:

.1 Acceptance Tests:

.1.1 Composition (3.1), quality (3.5.2), and tolerances (3.7).

.1.2 Tensile properties (3.4.1.1) and grain size (3.4.1.2) as solution heat treated.

.1.3 Tensile properties (3.4.2.1) and hardness (3.4.2.2) after precipitation heat treatment.

.2 Periodic Tests: Tests to determine conformance to the following requirements are classified

as periodic tests and shall be performed at a frequency selected by the vendor unless
frequency of testing is specified by purchaser:
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