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The requested heat treat cycle described in this RFW will be in accordance with current industrial precipitation hardening practice.
No heat treat facilities could be identified willing to perform a heat treat cycle as described on the current print, The additional
temperature and ducation tolerances do not contribute to an improved part. Heat treatment per the requested cycle will produce an
ac ble part.

‘An ECP will be submitted to add the referenced specification to the drawing for future procurement.
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Bracket heat treatment

Drawing 12388149 note 2 specifies the material to be “Steel, Corrosion Resisting, Type
17-7PH (AISI 631, UNS 17700), Condition A (solution heat treated), MIL-S-25043 or
AMS 5528, .090 (#13 MS Ga.) thick.” Note 3 of the same drawing reads “Precipitation
harden to condition TH 1050 in accordance with AMS 5528, hardness C38-46."

AMS 5528 is a material specification entitled “Steel, Corrosion Resistant, Sheet, Strip
and Plate, 17Cr-7.1Ni-1.1A1, Solution Heat Treated, Precipitation Hardenable” This
material specification contains a paragraph (3.4.2 Response to Heat Treatment) relating
to heat treatment, it is not intended to be a heat treatment specification. It describes how
the material is this specification should respond to this heat treatment. It is not identified
as condition TH 1050. The austenite conditioning and transformation portion of the heat
treat cycle described is to heat part to 1400+25°F for 90+5 minutes, cool to 55+5°F
within 1 hour and hold that temperature for 30 minutes minimum, heat to 1050+10°F for
905 minutes, and cooling to room temperature.

AMS 2759/3 is a heat treat specification entitled “Heat Treatment of Precipitation
Hardening Corrosion Resistant and Maraging Steel Parts”. Paragraph 1.1 Application
lists the various steels to which this heat treatment specification applies, and included in
this listing is 17-7PH. Table I describes the austenite conditioning and transformation
portion of the heat treat cycle for condition TH 1050 as heating part to 1400°F for 90
minutes, cool to below 60°F within one hour, hold below 60°F for 30 minutes minimum,
heat to 1050°F for 90-120 minutes, and cool to room temperature. This cycle differs from
the cycle referenced in AMS 5528 only in some of the tolerances at various set points.
This is also the heat treat cycle currently performed by heat treat facilities, with no
sources willing to perform the more restrictive method explained in AMS 5528

Drawing note 3 should reflect AMS 2759/3 as the heat treatment standard in place of
AMS 5528. :
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‘ Revised MAR 1994
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1

STEEL, CORROSION RESISTANT, SHEEY, STRIP, 'MD PLATE
17Cr - 7.1Ni - 1.1A) :
Solution Heat Treated, Precipitation Harhenable

UNS §17700

1. SCOPE:

1.1 Form:

R I

This specification covers a corrosion-resistant steel in the form of sheet,
strip, and plate.

1.2 Application: x , At iune

These products have been used typically for parts reéuiring cb’rrpsi.oh*_”f:-‘- W
resistance and high strength up to 600 °F (316 °C), and where such parts.may -
require welding during fabrication, but usage is not limited to.such " .=

applications. i
2. APPLICABLE DOCUMENTS: i D it b r s e
i e e
The following publications form a part of this specification to’ the extenmt %

specified herein. The latest issue of SAE qublications shall apply. i Thercir.
applicable issue of other publications shall be the 1‘5sue in effect:on® thet.:

date of the purchase order.
2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-000].

{
AMS 2242 Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy,
Titanium, and Titanium Alloy Sheet, Strip,/and Plate Pie
MAM 2242 Tolerances, Metric, Corrosion and Heat Resistant Steel, - -
goz Alloy, Titanium, and Titanium Alloy Sheet, Strip, and .-
. Plate ' I
AMS 2248 Chemical Check Analysis Limits, Wrought Corrosion and Heat - -
Resistant Steels and Alloys, Maraging and Other Highly-Alloyed -
Steels, and Iron Alloys : R
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sciences. use reportis entirely voluntary, and its applicability and suitability for any particular use, inciud }
" s Toporti aly . and applicability and suitability for any use, ing any patent infringement

SAE reviews sach technical report atleast evary five years at which imae itmay be realfimmed, revised, or cancsiied. SAE invites your wiitten

comments and suggestions.
R Repreduced By GLOBAL
Copyright 1994 Society of Automotive Engineers, inc. ENGINEERING DOCUMENTS
Al rights rassrved. With The Permission Of SAE Prinied in U.S.A,

Under Reyalty Agraement



ANS 5528F ] SAE : AMS 5528F

3.4.1.2 Hardness: Shall be not higher than 92 HRB, or equivalent (see 8.3).

3.4.1.3 Bending: Product shall withstand, without cracking, bending through the
. angle indicated below around a diameter equal to the bend factor times
the nominal thickness of the product with axis of bend parallel to the
direction of rolling. Only one type of test will be required in routine
inspection; in case of dispute, results of tests using the V-block
procedure shall govern, :

TABLE 3 - Bending Requirements

Nominal Thicknass ¥ominal Thickness Type of Angle Bend
Inch . Bend . deg min Factor
Up to 0.1874, inc) Up to 4,762, inc) Free Bend 180 1
Up to 0.1874, incl Up to 4.762, incl v-Block 135 1
Over 0.1874 to 0.275, incl Over 4.762 to 6.98, incl Free Bend 180 3
3

Over 0.1874 to 0.275, incl Over 4.762 to 6.98, incl v-Block: 135

3.4.2 Response to Heat Treatment: Specimens cut from product 0.005 to 1.000 inch

$0.13 to 25.40 mm), inclusive, in nominal thickness shall have the
ollowing properties after being austenite-conditioned by heating to

1400 °F + 25 (760 °C + 14), holding at heat for 90 minutes % §, cooling to
55 °F + 5 (13 °C + 3) within 1 hour, holding at that tem erature for not .
less than 30 minutes, and precipitation heat treated by heating to .
1050. °F + 10 (566 °C + 6), holding at heat for 90 minutes + 5, and cooling
to room temperature: ‘

3.4.2.1 Tensile Properties: Shall be as shown in Table 4:

TABLE 4A - Tensile Properties, Inch/Pound Untts

Tensile Yield Strength  Elongation in

Nomina) Thickness Strength at 0.2% Offset 2 Inches
Inch ksi ksi, Min %, Min
'0.005 to 0.010, incl 180 to 210 150 4
Over 0.010 ta 0.019, incl 180 to 210 150 5
Over 0.019 to 1.000, incd 180 to 210 150 6
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HEAT TREATMENT OF PRECIPITATION KARDENING
CORROSION RESISTANT AND MARAGING STEEL PARTS

1. SCOPE: This specification, in conjunction with the general requirements for
steel heat treatment covered in AMS 2759, establishes the requirements for
heat treatment of precipitation-hardening corrosion-resigstant and maraging
steel parts. Parts are defined in AMS 2759.

1.1 Application: This specification is applicable to parts made from the
following steels:

15-5 PH PH 13-8 Mo A-286 Custom 450 Maraging 250
17-4 PH PH 14-8 Mo AM-350 Custom 455 Maraging 300
17-7 PH PH 15-7 Mo AM-355

The above designations are trademark or commercial designations and are for
alloy recognition omnly.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. The latest issue of Aerospace
Material Specifications and Aerospace Recommended Practices shall apply. The
applicable issue of other documents shall be as specified in AMS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, warrendale,
PA 15096,

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods
AMS 2759 - Heat Treatment of Steel Parts, General Requirements

2.1.2 Aerospace Recommended Practices:

ARP 1820 ~ Chord Method of Evaluating Surface Microst F‘_..
' Characteristics YR:EK IRMED

cer 1.9

SA§ Tughnlu.l Board Rules pfoviq. that: “This report is published by SAE to advance the sute af technical and
enginesring sciences. The use 9! this report is entirely voluntary, and its applicability and suitability for sny particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

AMS documents are protacted under United Statesand international copyright laws. Reproduction of thase documents
by sny maeans is strictly prohibited without the written consent of the publisher. :

Copyright 1984 Society of Automative Engineers, Inc. Printed in U.S.A.
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