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(R) Hydrogen Embrittlement Relief (Baking) of Steel Parts

RATIONALE

AMS 2759/9C results from a Five Year Review and update of this specification.
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3. TECHNICAL REQUIREMENTS

In the event of a conflict between this specification and the document citing this specification, that document shall prevail.

Pyrometry shall conform to AMS 2750 furnace class 5, instrumentation type D, as a minimum.

31
3.2
circulating-air type.
3.3 Procedure
3.3.1  Cleaning

Heat treatment equipment shall conform to AMS 2759 and requirements specified herein. Furnaces shall be

Parts shall be clean g

3.3.2 Racking and
Parts shall be placed
circulation of the hea
not thicker than two i

3.3.2.1  Thickness
tests have
temperatur

3.3.3 Parts shall bg

3.3.3.1  Delay Time

The elapsed time betf
baking furnace shall
Tables 1 and 2) to de

rior to baking.
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f heating parts in the
refer to footnote 4 of

nstandard baking set
rocesses:

3.3.3.2 Bake Set Tlemperature

3.3.3.2.1  Standard bake set temperature shall be 375 °F (191 °C) in accordance with Table 1, ng
temperatpres listed in Table 2 shall be used for parts made from the following materials/p
«  Carbprize or carbonitride case hardening heat treatment
+ AISI p2100¢steel
«  Typel440C corrosion and heat resisting steel
*  Music wire
+  Other alloys tempered below 400 °F (204 °C).

3.3.3.3 Bake Soak Time

Bake soak time shall

3.3.34

be as designated in Table 1 or 2, as applicable.

Start of Soak Time

Soaking time shall commence when parts are placed in the furnace, the furnace door(s) are closed, and the temperature
indicated by the furnace control instrument is within 25 F degrees (14 C degrees) of the set temperature.
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3.3.3.5 Soaking Interruptions

3.3.3.5.1 If the delay time (3.3.3.1) is less than two hours, soaking may be interrupted for the purpose of adding or
removing parts. If the delay time (3.3.3.1) is two hours or more, parts shall be soaked for at least one hour
before any such interruption.

3.3.3.5.2 If the temperature indicated by the control instrument drops more than 25 F degrees (14 C degrees) below the
set temperature, the time during which the indicated temperature was below that temperature shall not be
considered part of the soaking time of any parts in the furnace.

TABLE 1 - MINIMUM BAKE SOAK TIME (HOURS) AT 375 °F (191 °C)

Snecified 2 .
T'emper Platings Ghemical Treatments
SteeI/Part(g) Minimum cd
Description Jouendth & | N@| o | zn | cu | Ag | Au | sn J@oNi | Ehem® | Etch®
Hardness " Cd-Ti
AISI 1095 180kei (1241 WF)| 23 | 23 | 8 23 8 3 3 5 8 3 4
AF1410,
HP 9Ni-4C0-0.3C, Al 23 | 23 | 8 23 8 8 5 5 23 8 4
AerMet 100
Other High
féﬁffltlzycarbm' 20k O 23 | 23 | 23 | 23 8 3 3 5 23 8 4
Tool Steel
Lower Strength
Carbon, Low- 180 ksi (1241 MPa
Aoy ok (20| 8 | 8 3 | 23 | @ 3 3 3 8 3 4
Tool Steel
High Strength
Martensitic 220 ksi (1517 MPa)
Stainless other or 46 HRC © 23 23 8 23 8 3 3 5 23 8 NA
than 440C
Lower Strength .
Martensitic 10l (2l 3 | 3 3 23 8 3 3 3 8 3 NA
Stainless
17-7PH®
15-7PH® R
17-4PH® . 0 o2 235 23 | 8 23 8 3 3 3 8 3 NA
15-5PH® :
Stainless
CUSTOM 4550
S oo HO50, H1000™ | 23 | 23 | 8 23 8 8 3 8 23 3 NA
Stainless
NOTES:
NA - Not applicable

(1) Or equivalent

(2) Includes electroless nickel, unless age hardened within four hours of plating

(3) Chemical Processing: Etching, Stripping, Pickling, Chemical Milling

(4) Etch Inspection to detect abusive grinding/machining or the presence of carburizing - Baking is required after etch inspection when
hydrochloric or other reducing acid is used (e.g., AMS 2649, Type 2 hydrochloric acid desmut).

(5) Or higher, but having minimum less than 220 ksi (1517 MPa) or 46 HRC

(6) Or higher specified minimum hardness

(7) Threaded fasteners - minimum 150 ksi (1034 MPa) and higher or 34 HRC or equivalent but minimum less than 180 ksi (1241 MPa)
or 40 HRC or equivalent - three hours for all processes

(8) For platings not listed, use baking time shown for cadmium.

(9) ® Custom 455 and Custom 465 are registered trade names of Carpenter Technology Corp.

17-7PH, 15-5PH, 15-7PH, PH13-8 Mo, and 17-4PH are registered trademarks of AK Steel (Armco).
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TABLE 2 - MINIMUM BAKE SOAK TIMES (HOURS)

ON HIGH ALLQOY, ULTRA-HIGH STRENGTH STEELS,

AND FOR CASE HARDENED SURFACES

3.3.3.6

. ®) Chemical
Platings Treatments
Steel/Part . Specified Bake
Description Minimum Temperature | Cd ) ™ s .
Hardness (1 ®) °F (°C) & |Ni®} cr | m|2n | Cu| Ag | Au | Sn |Zn-Ni|Chem ® [Etch @
Cd-Ti
Music Wire All 325°F (163 °C)| 23 23 8 96 | 23 | 23 8 5 5 1|23 8
52100 62 HRC © 275°F (135°C) | 23 23 23 |96 | 23 | 23 | 23 5 5 1|23 8
52100 Baolow. 82 HPC 375 °F (404 °f‘) 23 23 23 23 23 Q 23 5 5 Q 4
440C Stainless 46 HRC ©® 300 °F (149 °C)| 23 23 8 96 | 23 8 8 5 8 [MH23 8 NA
Carburized AllParts  |275°F(135°C)| 23 | 23 | 8 |23 |23 |23 | 8 | 5 |Gy |23|| 8 8
Carbonitrided
Nitrided AlParts [375°F(191°C)| 8 | 8 | 8 |23| 8 | 8 | 8 | @ | 3| 8 3 4
Nitrocarburized
NOTES:
NA - Not applicable
(1) Qr equivalent
(2) Imcludes electroless nickel unless age hardened within four hours
(3) (hemical Processing: Etching, Stripping, Pickling, Chemical Milling
(4) Htch Inspection to detect abusive grinding/machining or the presence of carburizing - Baking is required after etch inspection
when hydrochloric or other reducing acid is used (e.g., AMS 2649;{Type 2 hydrochloric acid desmut)).
(5) Qr higher specified minimum hardness
(6) Hor platings not listed, use baking time shown for cadmium.
(7) Thin dense chromium plating (e.g., AMS 2438).
8) r induction hardened or carburized parts, an extended.bake time in excess of 23 hours is prohibitqd.
(9) Qther alloys — For other alloys tempered at 300 °F (149°°C) or lower, a baking schedule of 275 °F [135 °C) for 96 hours shall
used. For other alloys tempered at 400 °F (204C) and hotter, a baking schedule of 375 °F (191 °C) for 23 hours shall be
ed. For other alloys tempered between 300 °F (149 °C) and 400 °F (204 °C), contact the cognizant engineering
ganization to verify the proper baking schedule.
Multistep Processes

An additional interm

iate baking treatment is required if there is an interruption between steps excg¢eding two hours or if
the elapsed time between the start of the first\step and start of final baking exceeds four hours.

strength is 240 ksi (1655 Mpa) or lower (49 HRC or less), the intermediate ba
rs minimum, wnless parts are nickel plated. See 3.3.3.6.3.

When th¢ strengthtis’over 240 ksi (1655 Mpa) (over 49 HRC), the intermediate bake the
himum, unless parts are nickel plated. See 3.3.3.6.3.

rts/are nickel plated and heat treated to 200 ksi (1379 Mpa) or higher (43

ke soak time shall be

5oak time shall be six

HRC or harder), the

intermediate bake soak time shall be the full amount of time shown in Table 1 or 2, as applicable.

Table 1 or 2 is required.

3.3.3.6.1  When th
three hoy
3.3.3.6.2
hours mi
3.3.3.6.3 When pa
3.3.3.6.4
3.4 Records

Records shall be maintained that show the identification and the following for each lot:

3.4.1

3.4.2

3.4.3

Date and time of completion of the plating or other chemical process.

Date and time of start of baking.

Date and time of start of soak.

After completion of the final step of chemical treatment or plating, full baking in accordance with applicable
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