This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been made to the previous version. Because
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as appropriate. In all cases only the current version
of the standard as published by ASTM is to be considered the official document.
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Standard Specification for
Nickel Alloy Forgings'
This standard is issued under the fixed designation B564; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*
1.1 This

Alloy Type UNS Number(s)
Fe-Ni-Cr-Mo-N N08367

Low-carbon Cr-Ni-Fe-N R20033

Low-carbon Ni-Cr-Mo N06035, N06058, N06059
Low-carbon Ni-Cr-Mo-Cu N06200

Low-carbon Ni-Cr-Mo-W N06686

Low-carbon Ni-Fe-Cr-Mo-Cu N08031

Low-carbon Ni-Mo-Cr N10276, N06022, N10362
Low-carbon Ni-Mo-Cr-Ta N06210

Ni N02200

Ni-Co-Cr-Si N12160

Ni-Cr-Co-Mo NO06617

Ni-Cr-Fe N06600, N06603, N06690
Ni-Cr-Fe-Al N06025

Ni-Cr-Fe-Si N06045

Ni-Cr-Mo-Nb N06625

Ni-Cr-Mo-Si N06219

Ni-Cr-Mo-W N06110

Ni-Cr-W-Mo N06230

Ni-Cu N04400

Ni-Fe-Cr N08120, N08800, N08810, N08811
Ni-Fe-Cr-Mo-Cu N08825

Ni-Fe-Cr-W N06674

Ni-Mo N10665, N10675, N10629

Ni-Mo-Cr-Fe

N10242, N10624

1.1.1 The nickel-iron-chromium alloys are UNS N08120, UNS N08800, UNS N08810, and UNS NO8811. Alloy UNS N08800
is normally employed in service temperatures up to and including 1100°F (593°C). Alloys UNS N08810, NO8120, and UNS
NO8811 are normally employed in service temperatures above 1100°F (593°C) where resistance to creep and rupture is required,
and are annealed to develop controlled grain size for optimum properties in this temperature range.

1.1.2 Nickel-iron-chromium-tungsten alloy UNS N06674 is normally employed in service temperatures above 1100°F (593°C)

! This specification is under the jurisdiction of ASTM Committee BO2 on Nonferrous Metals and Alloys and is the direct responsibility of Subcommittee B02.07 on Refined
Nickel and Cobalt and Their Alloys.
Current edition approved Oct. 1, 2046:2011. Published ©etober26+0:-November 2011. Originally approved in 1972. Last previous edition approved in 26062010 as
I B564-66A-B564 — 10. DOI: 10.1520/B0564-161.
2 For ASME Boiler and Pressure Vessel Code applications see related Specification SB-564 in Section II of that Code.
* New designations established in accordance with ASTM E527 and SAE J1086, Practice for Numbering Metals and Alloys (UNS).

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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| where resistance to creep and rupture is required, and is annealed to develop optimum properties in this temperature range.

1.2 The values stated in inch-pound units are to be regarded as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only and are not considered standard.

1.3 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to become familiar with all hazards including those identified in the appropriate Material Safety Data
Sheet (MSDS) for this product/material as provided by the manufacturer, to establish appropriate safety and health practices, and
determine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:?

B880 Specification for General Requirements for Chemical Check Analysis Limits for Nickel, Nickel Alloys and Cobalt Alloys

E8 Test Methods for Tension Testing of Metallic Materials

E29 Practice for Using Significant Digits in Test Data to Determine Conformance with Specifications

E76 Test Methods for Chemical Analysis of Nickel-Copper Alloys

E112 Test Methods for Determining Average Grain Size

E350 Test Methods for Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon Electrical Steel, Ingot Iron, and Wrought
Iron

E1473 Test Methods for Chemical Analysis of Nickel, Cobalt, and High-Temperature Alloys

2.2 Military Standards:*

MIL-STD-129 Marking for Shipment and Storage

MIL-STD-271 Nondestructive Testing Requirements for Metals

3. Ordering Information

3.1 It is the responsibility of the purchaser to specify all requirements that are necessary for material ordered under this
specification. Examples of such requirements include, but are not limited to, the following:

3.1.1 Alloy (Table 1).

3.1.2 Condition (Table 2).

3.1.3 Quantity (mass or number of pieces).

3.1.4 Forging, sketch or drawing.

3.1.5 Certification—State if certification or a report of test results is required (14.1).

3.1.6 Samples for Product (Check) Analysis—Whether samples for product (check) analysis should be furnished (see 4.2).

3.1.7 Purchaser Inspection—If the purchaser wishes to witness tests or inspection of material at the place of manufacture, the
purchase order must so state indicating which tests or inspections are to be witnessed (12.1).

4. Chemical Composition

4.1 The material shall conform to the composition limits specified in Table 1.

4.2 If a product (check) analysis is performed by the purchaser, the material shall conform to the product (check) analysis
variations in accordance with Specification B880.

5. Mechanical Properties and Other Requirements
5.1 Mechanical Propertzes—The materlal shall conform to the mechamcal propertles spec1ﬁed in Table 2.
5.2 Grain Size—Ann § 5 o-an-averageg
No—S—of-eoafsef——Annealed alloys UNS NO08810, N08120 and UNS NO8811 shall conform to an average graln size of ASTM
No. 5 or coarser. Annealed alloy UNS N06674 shall conform to an average grain size of ASTM No. 7 or coarser.

6. Dimensions and Permissible Variations
6.1 Dimensions and tolerances shall be as specified on the applicable forging sketch or drawing.

7. Workmanship, Finish and Appearance
7.1 The material shall be uniform in quality and condition, sound, and free of injurious imperfections.

8. Sampling

8.1 Lot Definition:
8.1.1 A lot for chemical analysis shall consist of one heat.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.
4 Available from Standardization Documents Order Desk, DODSSP, Bldg. 4, Section D, 700 Robbins Ave., Philadelphia, PA 19111-5098, http://www.dodssp.daps.mil.
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TABLE 1 Chemical Requirements?

Composition, %

_ . Ni
Ni . _ Low- Ni Neekei—keﬁ- Mekel—l-reﬁ- c ;
Atloy ron-Altey ) Aoy Aoy Alley Aoy
Low- . Low- Low- Low- .
_ Nickel- Cmn Ch'\: frl:“etllm Cmn Nickel- Carbon Carbon 5 Nickel-
Nickel P —— Nickel- Erme— Nickel- Chromium- Nickel- Nickel-
Element Allo Copper Molybdenum- Iron- Chromium- Iron-Silicon Chromium- Chromium- tron-
= Aloy PRI Aluminum Alrrinum
romium Allo Molybdenum Alloy Molybdenum  Molybdenum Aoy
Alloy A%y Alloy Alloy Alloy
UNS UNS UNS UNS UNS UNS UNS UNS UNS
NB4460 NO6666 No6690 Nes+20 NO8seo Ne8s1o NO6663 No6025 NO6045
UNS UNS UNS UNS UNS UNS UNS UNS UNS
N02200 N04400 N06022 N06025 N06035 N06045 N06058 N06059 NO06645
Niekel 63.0% min 72.0% min 58.0 min? 35-6-39-6 36-6-35:0 36-6-350 balance” balance
Nickel 99.08 min 63.0% min balance® balance 30.0-35.0 30.0-35.0 balance® 45 min balance
Copper 0.25 28.0-34.0 L.} 0.10 0.30 0.3 0.50 0.50 0.3-max
Iron 0.40 25 2.0-6.0 8.0-11.0 2.00 21.0-25.0 15 15 1.0-256
Manganese 0.3 20 0.50 0.15 050 1.0 050 05 1.0
Carbon 0.15 0.3 0.015 0.15-0.25 0.050 0.05-0.12 0.010 0.010 0.12
max
Silicon 0.35 0.5 0.08 0.5 0.60 2.5-3.0 0.10 0.10 1.0
Sutfur—rmax 6:624 8:645 6:615 6:63 8:645 6:615 8:640 6:6+ 0.010
Sulfur 0.01 0.024 0.02 0.01 0.015 0.010 0.010 86+ 0.010
Chromium e e 20.0-22.5 24.0-26.0 32.25-34.25 26.0-29.0 20.0-23.0 22.0-24.0 26:6—29-6
Aluminum . e - 1.8-2.4 0.40 . 0.40 0.1-0.4 1=
Titanium - _ . 0.1-0.2 - - - 8402 -
—Nb—+
+antalum
Columbium _ . 0:4-6:9 - - - . -
(Nb) +
Tantalum
Molybdenum - _ 12.5-14.5 2:50-max . 7.60-9.00 _ 19.0 - 21.0 15.0-16.5
Phosphoerus - = - 6-040-max = - 0-02-max 6-02-max 6-02-max
Phosphorus - - 0.02 0.02 0.030 0.02 0.015 0.015 0.502-max
Tungsten - - 2.5-3.5 2:50-max - 0.60 B 0.3 -
Cobalt o o 25 30 s 1.00 o 0.3 0.3
—rax
Vanadium o e 035 e 020 e e e e
Nitrogen e - e 0-15-6:36 e e - 0.02 - 0.15 |
Boron 0-610-meax | B
—Fitanium
Lanthanum - - e e - . B = - ..
Aluminum + - - - - - - - -
Titanium
Nickel+ = = = = 3 = = = = —
—-Melybdenum
Nickel + - -

Molybdenum
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TABLE 1 Chemical Requirements? (continued)

Composition, %

. tron-
. . Nickel . Low-
. Nickel- Low-Carbon Nickel-ron ~ ow-Nickel . NChromieketum- Nickel- Garben
NieketLow- Chromium- Nickel- Chromium- Cahrbon ENickel- MCo{yb:R Chromium- Nickel-
Element fCarbon- MolybdenurhrMorrilybdenum- Molybdenum- Simieksghiam-|ron-Aluminum Molybdenum- Molybdenum- - oo mium-
Ghremium  Columbiumpp&Chrolybdenmium- csilico n MetybTungsten- denColum- Mir o+yb-n_
Alley Tuangsteralum Al PREM Molybdenum-  GarbAllory . bium denum
Alloy Alloy % GhremiumAlloy “:I*I‘"m i
oy Alloy
Alloy
UNS UNS UNS UNS UNS UNS UNS UNS UNS
NO088+46200 N0662510 N0621469 N08862530 N40276603  N06622617 N08367625 N0660590 N06658674
Felest 36-6-356 e et 55060 remainder? remainder”  23.50-25.50  balance” 72.0% min
Nickel balance balance® balance® 38.0-46.0 rembalance®  balance® 44.5 min 58.0%min 72.05 min
Copper 13-1.9 o 0.50 o 05 05 - 05 o
Iron 3.0 1.0 2.0-4.0 3.0 8.0-11.0 3.0 5.0 6.0-10.0 20.0-27.0
Manganese 0.50 05 0.50 0.30-1.00 0.15 1.0 0.5 1.0 1.50
Carbon 0.010 0.015 0.05 0.05-0.15 0.20-0.40 0.05-0.15 0.10 0.15 0.10
Silicon 0.08 0.08 0.70-1.10 0.25-0.75 05 1.0 05 0.5 1.0
Sulfur 0.010 0.02 0.010 0.015 0.010 0.015 0.015 0.015 0.015
Chromium 22.0-24.0 18.0-20.0 18.0-22.0 20.0-24.0 24.0-26.0 20.0-24.0 20.0-23.0 14.0-17.0 21.5-24.5
Aluminum 0.50 = 0.50 0.50 2.4-3.0 0.8-1.5 0.4 = .
Titanium e . 0.50 - 0.01-0.25 0.6 0.4 - 0.05-0.20
—Nb}—+
—tantalum
Columbium e . . - . . 3.15-4.15 . -
(Nb) +
Tantalum
Molybdenum 15.0-17.0 18.0-20.0 7.0-9.0 1.0-3.0 . 8.0-10.0 8.0-10.0 . -
Phosphorus 0.025 0.02 0.020 0.030 0.02 - 0.015 - 0.030
Tungsten e e - 13.0-15.0 . e . - 6.0-8.0
Cobalt 2.0 1.0 1.0 5.0 . 10.0 min— . . -
15.0
—max
Boron . . e 0.015 - 0.006 . e 0.0005-
0.006
Titani
Lanthanum - - . 0.005-0.050 - - . -
Aluminum + - - . -
Titanium
—Meolybdenum
Nickel + - e - - - . - -
Molybdenum
—Nb);max
Columbium 0.10-0.35

(Nb)

Low-
Gatben
Nickel-
Ghlromitan-
MChrolybmiun
dTungstena
Alloy

balance
balance®
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TABLE 1 Chemical Requirements? (continued)

Composition, %

Low-
Garben
. feke Low-
. Carbon
Melybdenum ow- Nickel- Nickel- lron- Nickeft-
Atloy Carbon Chromium- Iron- Nickel- Nickel- Nickel-Iron- Nickel-Iron- Iron-
El Low- Niekel- [ Iron- Chromium- — —— MChrotyb-
ement Mirolyb-n Chromium - . denChromium Chromium -
Carbon Molybdenum- e ~  Molvbdenum- Chromium miMolybdenum- “Alloy CAlloba mium
Nickel-GhremiTumngsten ticonAll yboenum Alloy  FungsNitrogen- y Afowey dentm
Chromium- Alloy SiieenAlloy Cd o MeAlloyb Alloy
Melyb- Lopper
g GopperAlloy
Copper
Alley
UNS UNS UNS UNS UNS UNS UNS UNS UNS
N06635686 N0626690 N+0803621 N06281920 N08e3+67 N06238800 N06688170 N+06298811 N08825
Pislet remnineert  sematndert  remsledest bolarest 259224 semendert SR Lakres
Nickel remainder 58.08min 30.0-32.0 35.0-39.0 23.50-25.50  30.0-35.0 30.0-35.0 30.0-35.0 38.0-46.0
Copper . 0.5 1.0-1.4 0.50 0.75 0.75 0.75 0.75 1.5-3.0
ron 2-00-max 3-0-max 125-max 2:0-4-0 balance? 3-0-max 3-0-max 1060
Iron 5.0 7.0-11.0 balance® balance balance® 39.55 min 39.55 min 39.55 min 22.05 min
Manganese 0.75 05 20 1.5 2.00 15 15 15 1.0
Carbon 0.010 0.05 0.015 0.02-0.10 0.030 0.10 0.05-0.10 0.06-0.10 0.05
Silicon 0.08 05 03 1.0 1.00 1.0 1.0 1.0 05
Sulfur 0.02 0.015 0.010 0.03 0.030 0.015 0.015 0.015 0.03
Chromium 19.0-23.0 27.0-31.0 26.0-28.0 23.0-27.0 20.0-22.0 19.0-23.0 19.0-23.0 19.0-23.0 19.5-23.5
Aluminum . . . 0.40 . 0.15-0.60 0.15-0.60 0.15-0.60 0.2
Titanium 0.02-0.25 e _ 0.20 e 0.15-0.60 0.15-0.60 0.15-0.60 0.6-1.2
—Nb—+
—tantatum
Columbium . e _ 0.4-0.9 e . - - -
(Nb) +
Tantalum
Molybdenum 15.0-17.0 e 6.0-7.0 2.50 6.00-7.00 . - . 2.5-35
Phosphorus 0.04 e 0.020 0.040 0.040 _ - - e
Tungsten 3.0-4.4 e - 2.50 . e - - e
+5-6-max
—max
Vanadium - - . - . . - - -
Nitrogen - - 0.15-0.25 0.15-0.30 0.18-0.25 . - - .
Boron - . - 0.010 e B - e e
—TFitanium
Lanthanum - . - - e B - e e
Aluminum + . e . - . - 0.85-1.20 -
Titanium 5
—Melybdenum

Nickel +

Nickel-
denChror
!

I>|iojl
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TABLE 1 Chemical Requirements? (continued)

Composition, %

Low-
Carbon
. Nickel-
N . NiekelLows , 1o Molybdenum- Nickel- : Nickentml-
ickel- Niekel- MCarbon - . . Nickel- .
M MChrolybmium- Nickelyb- NChromekel—@Mobalqbdemm— Nickel- Nickel- Molyb- Chfo@— ) Chromlulr
Element I Mo Chre- Chromium- ~ Molybdenum Molybdenum Chromium- Nickel-Iron-Ni
Molybdenum delronem M“e’.‘”m' il fmitm-lron Alloy Alloy denum +Silicon Alloy
Attoy Alloy Cﬁ;c;r:;ltér;- Molyb- SiAl |2T dAlloy Alloy
dendm-
Fungsten
Alloy
UNS UNS UNS UNS UNS UNS UNS UNS UNS
N10665242 N1062756 N1024362 N10668624 N12460629  N102200665 N1062475 N12160 R200033
Fielet Ferrinee S5Okt st e remainder” 99.0balance  balance” re maind er? 30.0-33.0
min
Nickel balance® balance® balance® bainder remlance® balance balance? 65.0 min balance® 30.0-33.0
Copper o e - 0.5 0.5 e 0.20 e 0.30-1.20
tren 2:0-max 1636 2:0-max 5:0-max 3:-5-max 0-40-max 5:0-8:6 balance”
Iron 2.0 4.0-7.0 1.25 5.0-8.0 1.0-6.0 2.0 1.0-3.0 35 balance®
Manganese 0.80 1.0 0.60 1.0 15 1.0 30 15 20
Carbon 0.03 0.010 0.010 0.01 0.010 0.02 0.01 0.15 0.015
Silicon 0.80 0.08 0.08 0.10 0.05 0.10 0.10 2.4-3.0 0.50
Sulfur 0.015 0.03 0.010 0.01 0.01 0.03 0.010 0.015 0.01
Chromium 7.0-9.0 14.5-16.5 13.8-15.6 6.0-10.0 0.5-1.5 1.0 1.0-3.0 26.0-30.0 31.0-35.0
Aluminum 0.50 - 0.50 0.5 0.1-0.5 e 0.50 - e
Titanium . e _ - . - 0.20 0.20-0.80
—(-N-b)—!—-
—tantatum
Columbium e - e e e - e e
(Nb) +
Tantalum
Molybdenum 24.0-26.0 15.0-17.0 21.5-23.0 21.0-25.0 26.0-30.0 26.0-30.0 27.0-32.0 1.0 0.50-2.0
Phosphorus 0.030 0.04 0.025 0.025 0.04 0.04 0.030 0.030 0.02
Tungsten - 3.0-4.5 e - - - 3.0 1.0 -
Cobalt 1+-00-max 3.0-max® +-00-max - 27-0-33:6F - +-0-max -
Cobalt 1.00 25 _ 1.0 25 1.00 3.0t 27.0-33.0f ...
—max
Nitrogen - o - - - . - - 0.35-0.60
Boron 0.006 - - - e e - - e
—TFitanium
Lanthanum - e B - . e e -
Aluminum + - - - -
Titanium
Nickel + . - — - 6 . - 94.0-98.0 - -
Molybdenum
—Nb)-max
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