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INTERNATIONAL

Standard Practice for
Heat Treatment of Wrought Aluminum Alloys’

This standard is issued under the fixed designation B918/B918M; 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 U.S. Department of Defense.

1. Scope*

1.1 This practice is intended for use in the heat treatment of wrought aluminum alloys for general purpose applications.

1.1.1 The heat treatment of wrought aluminum alloys used in specific aerospace applications is covered in AMS
2772:AMS2772.

1.1.2 Heat treatment of aluminum alloy castings for general purpose applications is covered in Practice B917/B917M.

1.2 Times and temperatures appearing in the heat-treatment tables are typical for various forms, sizes, and manufacturing
methods and may not provide the optimum heat treatment for a specific item.

1.3 Some alloys in the 6xxx series may achieve the T4 temper by quenching from within the solution temperature range during
or immediately following a hot working process, such as upon emerging from an extrusion die. Such alternatives to furnace heating
and immersion quenching are indicated in Table |1Fable2;, by Footnotefootnote L, for heat treatment of wrought aluminum alloys.
However, this practice does not cover the requirements for a controlled extrusion press or hot rolling mill solution heat treatment:
treatment; it only covers the requirements of artificial aging, annealing and associated pyrometry of those processes for products
solution heat treated in accordance with Practices B807/B807M and B947. (Refer to Practice B8§67B807/B807M for extrusion
press solution heat treatment of aluminum alloys and to Practice B947 for hot rolling mill solution heat treatment of aluminum
aHoysoalloys and associated pyrometry.)

1.4 Units—The values stated in either Metric or US Customary units are to be regarded separately as standard. The values stated
in each system may not be exact equivalents; therefore, each system shall be used independently of the other. Combining values
from the two systems may result in non-conformance with the standard.

1.5 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 establish appropriate safety-safety, health, and healthenvironmental practices and determine the
applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accordance with internationally recognized principles on standardization
established in the Decision on Principles for the Development of International Standards, Guides and Recommendations issued
by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 The following documents, of the issue in effect on the date of material purchase, form a part of this speetfieationpractice
to the extent referenced herein:

2.2 ASTM Standards:*

B557 Test Methods for Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products

B557M Test Methods for Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products (Metric)
B807/B807M Practice for Extrusion Press Solution Heat Treatment for Aluminum Alloys

B881 Terminology Relating to Aluminum- and Magnesium-Alloy Products

B917/B917M Practice for Heat Treatment of Aluminum-Alloy Castings from All Processes

! This practice is under the jurisdiction of ASTM Committee BO7 on Light Metals and Alloys and is the direct responsibility of Subcommittee B07.03 on Aluminum Alloy
Wrought Products.

Current edition approved Atg—H—264+7May 1, 2020. Published Awgust—26+7July 2020. Originally approved in 2001. Last previous edition approved in 2017 as
B9+8+B-9+8-M—l—7—B918/B918M— 17a. DOL: +6—16%6ﬁB69—1—8—B99—1-8-M—1—7A—10 1520/BO918 _B0918M-20.

2 For referenced ASTM standards v1srt the ASTM Websrte www.astm.org, or contact ASTM Customer Serv1ce at service @astm.org. For Annual Book of ASTM Standards
volume information, refer to the standard’s Document Summary page on the ASTM website.

*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

1


https://standards.iteh.ai/catalog/standards/sist/34b828e1-1089-4bd6-b9ab-da2230dcb06b/astm-b918-b918m-20

iy B918/B918M - 20

TABLE 21 Recommended Heat Treatment for Wrought Aluminum Alloys*"

Solution

Heat Treatment

Precipitation
Heat Treatment?®

Product
Metal Temperature, Quench Temperature, Temper Metf ! Terzperitgr:; Time at Temper
—++0°F+6°61+10 °F [+6 °C]°PY °F [°C]E P - [EE °C]]‘7_ Temperature, h P
2011 Alloy”
Gold-finished-wire—rod; 9459951567535} HH6{43}max F3E 326011661 +4 Fet
Cold-finished wire, rod, 945-995 [507-535 110 [43] max T3 320 [160 14 T8
and bar T4 L. e
Brawn-tdabe 975524} HH0{43}-max F3E 326011661 +4 F8f
Drawn tube and pipe 975 [524 110 [43] max T3 320 [160 14 T8
T4511
2014 Alloy”
Flat sheet, bare 925-945 [496-507 110 [43] max T3 i . L
or Alclad 935 [502]Y T42 320 [160]Y 18-20Y T62Y
Coiled sheet, bare 925-945 [496-507] 110 [43] max T4 320 [160] 18 T6
or Alclad 935 [502]Y T42 320 [160]Y 18-20Y T62Y
Platebare-er-Alelad 925-9451496-507 HH0{43}-max T 32601166} 18 Fes
Plate, bare or Alclad 925-945 [496-507 110 [43] max T451 320 [160 18 T651
935 [502]Y T42 350 [177]Y 8-9Y Te2Y
Cold-finished wire, rod, 925-945 [496-507] 110 [43] max T4 350 [177] 9 T6
and-bar T4547 3561474 9 FeeH
and bar T451 350 [177 9 T651
935 [502]Y T42 350 [177]Y 8-9Y T62Y
Extruded wire, rod, bar, 925-945 [496-507] 110 [43] max T4 350 [177] 9 T6
ftes; F4510H 356474 9 Fes5teH
profiles, tube, and pipe T4510 350 [177 9 T6510
T+ 3501474 9 Festd
T4511 350 [177 9 T6511
935 [502]Y T42 350 [177]Y 8-9Y Te2Y
Drawn tube_and pipe 925-945 [496-507] 110 [43] max T4 350 [177] 9 T6
935 [502]Y T42 350 [177]Y 8-9Y Te2Y
Die forgings 925-945 [496-507] 140-180 [60-82] T4 350 [177] 9 T6
Hand forgings and rolled 925-945 [496-507] 140-180 [60-82] T4 350 [177] 9 T6
fiRrgs 9351502} F452! 356474 10 Fe52!
rings 935 [502]Y T452 350 [177]Y 10Y T652Y
2017 Alloy?
Cold-finished wire, rod, 925-950 [496-510] 110 [43] max T4
and bar T451 e e L
T42
2018 Alloy”
9409701504524 2121106} 4 34674 10 Fet
Die forgings 940-970 [504-521] Boiling Water” T4 340 [171] 10 T61
2024 Alloy”
Flat-sheetbare 940-930-{488—499} H0-[43}-max F3E 3751194 12 FoE
Flat sheet, bare 910-930 [488—499 110 [43] max T3 375 [191 12 T81
or-Aletad 9261493} T361 375494 8 T861
or Alclad 920 [493]Y T361 375 [191Y 8Y T861Y
T42 375 [191]Y 9-10Y T62Y
T42 375 [191]Y 16-18Y T72Y
Coiled sheet, bare 910-930 [488-499] 110 [43] max T4 375 [191] 9-10 T6
or Alclad 920 [493]Y T42 375 [191]Y 9v T62Y
T42 375 [191]Y 16-18Y T72Y
Plate;bare-or-Alelad 916-930{488—499] +10-{43}-max Foos 3751194 12 FooHs
Plate, bare or Alclad 910-930 [488—499 110 [43] max T351 375 [191 12 T851
926493} Foe! 37594 8 Foer!
920 [493]Y T361 375 [191]Y 8Y T861Y
T42 375 [191]Y 9-10Y T62Y
Cold-finished wire, rod, 910-930 [488-499] 110 [43] max T351 375 [191] 12 T851
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TABLE 1 Continued

Solution
Heat Treatment

Precipitation
Heat Treatment®

Product Metal Temperature, Quench Temperature, Temper Metf ! Terzpera;tgrf'; Time at Temper
—+1+0°F{+6°61+10 °F [+6 °C]°PV °F [°C]E P - [+E% °C]]‘7_ Temperature, h P
and bar T36 i . L
T4 375 [191] 12 T6
920 [493]Y T42 375 [1911Y 12-13Y Te2V
Extruded wire, rod, bar, 910-930 [488-499 110 [43] max T3 375 [191 12 T81
Hes; Fosias 375194 12 T8510"
profiles, tube, and pipe T3510 375 [191 12 T8510
T35117 3751194 12 Fos
T3511 375 [191 12 T8511
920 [493]Y T42 375 [191]Y 12-13Y T62Y
Brawna-tube 940-930-{488—499} H0-[43}-max F3E 375494 12 T8F
Drawn tube and pipe 910-930 [488-499 110 [43] max T3 375 [191 12 T8
920 [493]Y T42 375 [191]Y 9-10Y T62Y
BieForgings 916-936-1488—499] +0-H43-mex F3f 3751194 + T
2025 Alloy”
Die forgings 950-970 [510-521] 140-160 [60-71] T4 350 [177] 9 T6
2117 Alloy”
Cold-finished, wire 925-950 [496-510] 110 [43] max T4
or rod
2124 Alloy?
Plate 9146-930-1488—499} +10-H43-mex F3ft 3751194 12 F8t
Plate 910-930 [488-499 110 [43] max T3 375 [191 12 T8
F34é 3761188} 12 T
T31 370 [188 12 T8151
T4 375 [191] 9 T6
9201493} 3F 375194 2 Fea2rt
920 [493]Y T3 375 [191]Y 12Y T82Y
T42 375 [191]Y 10Y T62Y
2218 Alloy”
DBie-forgings 946-960-1504—516} 2421106} 4 346-+7H 10 Fe+
Die forgings 940-960 [504-516] Boiling Water” T4 340 [171] 10 T61
T4 460 [238] 6 T7
950 [510]Y T4 340 [171]Y 10Y T62Y
T4 460 [238]Y 6Y T72Y
2219 Alloy#
Flat-sheetbare 985—1005{529-541 H10-[43}-max T 3501474 18 FoE
Flat sheet, bare 985-1005 [529-541 110 [43] max T31 350 [177 18 T81
er-Alelad Fa7K 325{163} 24 Foh
or Alclad 137 325 [163 24 T87
995 [535]Y T42 375 [191]Y 17-19Y Te2Y
Plate 985—1005{529-541 H10-[43}-max Fa7K 325163} 179 Fah
Plate 985-1005 [529-541 110 [43] max T37 325 [163 17-19 T87
T351¢ 356-H474 18 T851¢
T351 350 [177 18 T851
995 [535]Y T42 375 [191]Y 35-37Y Te2V
Cold-finished wire, rod, 985-1005 [529-541] 110 [43] max T4 375 [191] 18 T6
and-bar T3517 3751194 18 T8517
and bar T351 375 [191] 18 1851
Extruded-wirerodbar 985—-1605-{529-54H +16-{43}-max F3HE 3751194 18 Feif
Extruded wire, rod, bar, 985-1005 [529-541 110 [43] max T31 375 [191 18 T81
Hes; Foetad 3751194 18 Fosiod
profiles, tube, and pipe T3510 375 [191 18 T8510
T35117 375194 18 T85117
T3511 375 [191 18 T8511
995 [535]Y T42 375 [191]Y 35-37Y T62Y
T3 375 [191]Y 17-19Y T82V
Die forgings and rolled 985-1005 [529-541] 110 [43] max T4 375 [191] 26 T6
rings 995 [335]Y T42 375 [191]Y 25-27Y Te2Y
Foea! 3501474 79 Fe2!
T352 350 [177]Y 17-19Y T82Y
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TABLE 1 Continued

Solution
Heat Treatment

Precipitation
Heat Treatment®

Product
Metal Temperature, Time at

Metal Temperature, Quench Temperature,

—+1+0°F{+6°61+10 °F [+6 °C]°PV °F [°C]E Temper - [+EB OC]];K’—F Temperature, h Temper
Hand forgings 985-1005 [529-541] 110 [43] max T4 375 [191] 26 T6
995 [335]Y T42 375 [191]Y 25-27Y Te2Y
F352! 356-474 719 Fes2!
7352 350 [177]Y 17-19Y T852Y
2618 Alloy”
Biehand—and-rofted 975-995-{524-535} 2421106} R 396499} 20 Fe+
Die, hand, and rolled 975-995 [524-535 Boiling Water” T4 390 [199 20 T61
ring forgings 985 [529]Y T42 390 [199]Y 19-21Y T62Y
4032 Alloy
Die forgings 940-970 [504-521] 140-180 [60-82] T4 340 [171] 10 T6
955 [513]Y T42 340 [171]Y 9-11Y T62Y
6005 Alloy
Extruded rod, bar, L o T1 350 [177) 8 T5
profiles, tube, and pipe
6005A Alloy
Extruded rod, bar, L A T 350 [177] 8 T5
ftes; R 356474 8 F6+
profiles, tube, and pipe T4 350 [177] 8 T61
6013 Alloy”
Sheet, bare 1045-1065 [563-574] 110 [43] max T4 375 [191] 4 T6
or 345 [174] 8
1000 [538]Y T42 375 [191]Y 4-5Y T62Y
Plate, bare 1020-1050 [549-566 110 [43] max . 345 [174 8-16 T651
Cold-finished wire, rod, 1040-1060 [560-571 110 [43] max . 375 [191 4 T651
and-bar — 3751194 4 F8t
and bar 375 [191] 4 T8
6020 Alloy”
Rodbar-&extrusion +616-1050-{543-566] +10-{43}-max w 35514761 816 Fes+H
Rod, bar & extrusion 1010-1050 [543-566 110 [43] max w/ 355 [179 8-10 T6511
Wire, rod, & bar 1010-1050 [543-566] 110 [43] max w/ 355 [179] 8-10 T8
6041 Alloy
Extruded rod, bar, and 1010-1050 [543-566 110 [43] max T4 350 [176 8 T6
profiles
T4511 350 [176] 8 T6511
6042 Alloy
Extruded rod, bar, and 1010-1050 [543-566 110 [43] max inl 350 [176 8 T5
profiles
inl 350 [176 8 T5511
6053 Alloy”
Cold-finished wire and 960-980 [516-527] 110 [43] max T4 355 [179] 8 T61
rod
Die forgings 960-980 [516-527] 110 [43] max T4 340 [171] 10 T6
970 [521]Y T42 340 [171]Y 10Y T62Y
6061 Alloy”
Sheetbare-orAlelad 960-1075 [516-579}1¥ HOo{43}max 4 32011661 18 F6
Sheet, bare or Alclad 960-1075 [516-579]" 110 [43] max T4 320 [160 18 T6
985 [529]Y T42 350 [177]Y 8-10Y T62Y
Feos Soofee s Fe2s
T42F 320 [160]7Y 17-197Y T627Y
S He M Continted
Plate 966—1675-{516—5791 HO0-[43}1max Fios 3201166} 18 FooH=
Plate 960-1075 [516-579 110 [43] max T451 320 [160 18 T651
985 [529]Y T42 350 [177]Y 18Y T62Y
Fread-Sheet-and 966—1675{516—5791 +10-{43}-max 4 3201166} 18 Fe
=] ateN o
Tread Sheet and Plate® 960-1075 [516-579 110 [43] max T4 320 [160 18 T6
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TABLE 1 Continued

Solution
Heat Treatment

Precipitation
Heat Treatment®

Product Metal Temperature, Quench Temperature, Temper Metf ! Terzpera;tgrf'; Time at Temper
—++9°F{+6°6}+£10 °F [+6 °C]¢PY °F [°C]E P - t A ];— Temperature, h P
— [+6 °C]
GCold-finished-wire:+od; 9606751516579 R e 4 3561474 8 Fe
Cold-finished wire, rod, 960-1075 [516-579 110 [43] max" T4 350 [177 8 T6
and bar or 320 [160] 18
T3F 346474 8 T89!
T3 340 [171] 8 189
or 320 [160] 18
4 3561474 8 Fo4=
T4 350 [177] 8 T94
F454H 350177 8 Fe5+H
T451 350 [177 8 T651
985 [529]Y T42 350 [177)Y 8-10Y T62Y
Extruded rod, bar, L T1 350 [177] 8 T51
Hes; 0EO—HRFE T4 £701 oS e 4 3501474 8 Fe
profiles, tube, and pipe 960-1075 [516-579]- 110 [43] max” T4 350 [177 8 T6
Fisian 3561474 8 T6510
T4510 350 [177 8 T6510
F45+H 3504177 8 Fes5+H
T4511 350 [177 8 T6511
985 [529]Y T42 350 [177)Y 8-10Y T62Y
Structural-profiles 960-1075 [516-579}- 110-[43] max” T4 350 [177] 8 T6
Structural profiles 960-1075 [516-579]" 110 [43] max”’ T4 350 [177 8 T6
Pipe 960—1+075-{516-5791- 11043} maxt T4 3504477 8 6
Drawn tube and pipe 960-1075 [516-579]- 110 [43] max T4 320 [160] 18 T6
or 340 [171] 8
985 [529]Y T42 340 [171]Y 8Y Te2v
Die and hand forgings 960-1075 [516-579] 110 [43] max T4 350 [177] 8 T6
or 340 [171] 10
Rolled rings 960-1075 [516-579] 110 [43] max T4 350 [177] 8 T6
9854529} Foent 356174 810 Fesal
985 [529]Y T452 350 [177]Y 8-10 T652Y
6063 Alloy
Extruded rod, bar, tube, Lk Bt T 400 [204] 1-2 T5
pipe, and profiles or 360 [182] 3
T 400 [204]Y 1-2Y T52Y
or 360 [182]Y 3v
960—1010-{516-543}- 043} maxt T4 3504177 8 6
960-1010 [516-543]- 110 [43] max" T4 350 [177] 8 T6
or 360 [182] 6
985 [529]Y T42 350 [177]Y 8-10Y Te2Y
Drawn tube and pipe 960-1010 [516-543]- 110 [43] max T4 350 [177] 8 T6
F3E 3504477 8 83~
T3 350 [177] 8 183
T3F 356-H474 8 Foo
T3 350 [177] 8 1831
T3 356-474 8 F8328
T3 350 [177] 8 T832
985 [529]Y T42 350 [177]Y 8-10Y T62Y
6064 Alloy
Pipe 960—10101516-543}% 11043 maxt T4 360182} 6 T6
Extruded rod, bar, Lk s T4 350 [177 8 T6
or-350-77 8
profiles, tube, and pipe T4511 350 [177] 8 T6511
6066 Alloy
Extruded rod, bar, 960-1010 [516-543]% 110 [43] max T4 350 [177] 8 T6
profiles,-and-tube T4510" 350 [177] 8 T6510"
profiles, tube, and pipe T4510 350 [177 8 T6510
TF45HH 35077 8 Fes5+H
T4511 350 [177 8 T6511
985 [529]Y T42 350 [177]Y 8-10Y T62Y
Die forgings 960—-1010 [516-543] 110 [43] max T4 350 [177] 8 T6
6070 Alloy
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TABLE 1 Continued

Solution Precipitation
Heat Treatment Heat Treatment®
Product Metal Temperature, Quench Temperature, Temper Metf ! Terzpera;tgrf'; Time at Temper
—++9°F{+6°6}+£10 °F [+6 °C]¢PY °F [°C]E P - t A ];— Temperature, h P
— [+6 °C]
Extruded rod, bar, 1015 [546]- 110 [43] max T4 320 [160] 18 T6
iles, F42 320{166} 138 Fe2
profiles, tube, and pipe T42 320 [160]Y 18Y T62Y
6082 Alloy
Extruded-rodbar; oopfERAl —_— Eas 3501474 8 E2
Extruded rod, bar, 980 [527]" e T 350 [177 8 T6
Hes; Eas 3561474 8 Fes
profiles, tube, and pipe T1 350 [177 8 T6511
6101 Alloy
Extruded-rodbar; SrofER Rt Ho S e 4 396199} 10 ¥6
Extruded rod, bar, 970 [521]* 110 [43] max” T4 390 [199 10 T6
iles, F4 440227 5 F6+
profiles, tube, and pipe T4 440 [227 5 T61
T4 410 [210] 9 T63
T4 535 [279] 7 T64
T4 430 [221] 3 T65
6105 Alloy
Extruded rod, bar, L L. T 350 [177] 8 T5
iles, 4 356174 8 F6
profiles, tube, and pipe T4 350 [177] 8 T6
6110 Alloy
GCold-finished-wire:+od; 980—1850-{527—5661 H0-[43}1-mex F42 3861193} 8 Fo°
Cold-finished wire, rod, 980-1050 [527-566 110 [43] max T4 380 [193 8 79
and bar
6151 Alloy
Die forgings 950-980 [510-527] 110 [43] max T4 340 [171] 10 T6
Rolled rings 960 [516] 110 [43] max T4 340 [171] 10 T6
Tt 34674 10 T652/
965 [518]Y T452 340 [171]Y 10 T652Y
6162 Alloy
Extruded rod, bar, L - T 350 [177] 8 T5
Hes; F510 356-+7#4 8 F5510
profiles, tube, and pipe T1510 350 [177 8 T5510
T1511 350 [177] 8 T5511
980 [527]* T4 350 [177] 8 T6
T4510 350 [177] 8 T6510
T45111 350 [177] 8 T6511
6201 Alloy
Wire 9565161 HO-H43} mex B 320{166} 4 Fos
Wire 950 [510] 110 [43] max T3 320 [160] 4 T81
6262 Alloy
Cold-finished wire, 960-1050 [516-566] 110 [43] max T4 340 [171] 8 T6
rod—and-bar T4 340 [171] 8 T9®
rod, and bar T4 340 [171 8 T9
e 34074 8 FeoHE
T451 340 [171 8 T651
1005 [541]Y T42 340 [171]Y 8Y T62Y
Extruded rod, bar, 960-1050 [516-566]" 110 [43] max T4 350 [177] 12 T6
iles, FaEtoH 3501474 12 Fesior
profiles, tube, and pipe T4510 350 [177 12 T6510
T4+ 3501474 12 Feet
T4511 350 [177 12 T6511
1005 [541]Y T42 350 [1771Y 11-13Y T62V
Drawn tube_and pipe 960-1050 [516-566] 110 [43] max T4 340 [171] 8 T6
F42 34074 8 T9¢
T4 340 [171] 8 T9
1005 [541]Y T42 340 [171]Y 8Y T62Y
6351 Alloy
Extruded rod, bar, Lk o T1 350 [177] 8 T5
Hes; 35077 8 F5+
profiles, tube, and pipe 350 [177 8 T51
L T 250 [121] 10 T54
or 350 [177] 8
960-1010-[516-543}- B 4 356-H74 8 ¥6
960-1010 [516-543]- 110 [43] max" T4 350 [177] 8 T6
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TABLE 1 Continued

Solution
Heat Treatment

Precipitation

Heat Treatment?®

Product Metal Temperature, Quench Temperature, Temper Metf ! Terzpera;tgrf'; Time at Temper
—++9°F{+6°6}+£10 °F [+6 °C]¢PY °F [°C]E P - t A ];— Temperature, h P
— [+6 °C]
6463 Alloy
Extruded rod, bar, Lk L. T 400 [204] 1 T5
Hles; or-360-{182} 3
profiles, tube, and pipe or 360 [182 3
970 [5211F 110-[43] max” 4 3501474 8 Fe
970 [521]- 110 [43] max" T4 350 [177 8 T6
or 360 [182] 6
7005 Alloy
Extruded rod, bar, Lk L. T room temperature 72 plus T53
and profiles 225 [107] 8 plus
300 [149] 16
7049 Alloy*
Extruded rod, bar. 860-900-{460-482} 110143} max W51 room-temperature 48-plus T76511
Extruded rod, bar, 860-900 [460-482 110 [43] max W511/ room temperature 48 plus T76511
and profiles 250 [121] 24 plus
375 [163] 13
W511HY BB SR oo T735114
W511/ room temperature 48 plus T73511
250 [121] 24 plus
330 [166] 17
8609601460482} +46—160-{66—71 wY room-temperature 48-plus 73
Die and hand forgings* 860-900 [460-482 140-160 [60-71 ﬂ’ room temperature 48 plus T73
250 [121] 8-24
340 [171] 6-16
ety room temperature FroeH
w51/ room temperature 8-24 plus T7351
250 [121] 8-24 plus
335 [168] 6-16
875 {468} ws2hY room temperature 24-plus T7352!
875 [468]Y ws2! room temperature’ 24 plusY T7352Y
250154 8—24-plus
250 [121]Y 8-24 plusY
*Continued on next page. 330 b1-6’61ﬂ
7049 Alloy (Continued)”
WY 48-min F732
Die and hand forgings 875 [468]Y w/ room temperatureV 48 minY T732Y
(Continued) 250 [121]Y 24 min plusY
325 [163]Y 13-14Y
7050 Alloy”
Plate 8809001471482 HO{43} -max W51GU 2504124 4—24-plys T73519
Plate 880-900 [471-482] 110 [43] max ws1/ 250 [121] 4-24 plus 17351
350 [177] 8-16
W51GU 2504121 T7451¢
ws1/ 250 [121] 3-6 plus T7451
325 [163] 24-30
W51GU 2504124 T7651<
ws1' 250 [121 3-6 plus T7651
325 [163 12-15
890474 W51GU 2504121 6-8plus Fr42
890 [477]Y ws1’ 250 [121]Y 6-8 plusY T742Y
350 [177]Y 6-8Y
W51GU 250412+ 6-8plus Fre2
ws1/ 250 [121]Y 6-8 plusY T762Y
350 [177]Y 6.5-7Y
Cold-finished wire, rod 880-900 [471-482 110 [43] max w/ 250 [121 4-24 plus 17
350 [177] 6-12
Extruded-rod—bar; 8809601471482 H0-[43}-max WA aHY 2504124 24-plus Froeios
Extruded rod, bar, 880-900 [471-482 110 [43] max W510/ 250 [121 24 plus T73510
and profiles 350 [177] 12-15
WA aHY 2504124 24-plus Frdetos
W510/ 250 [121] 24 plus T74510
340 [171] 8-12
WA aHY 250124 3-8plus Froetos
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TABLE 1 Continued

Solution
Heat Treatment

Precipitation
Heat Treatment®

Product
Metal Temperature,

Quench Temperature,

Metal Temperature, Time at

o o o o oF o +10°F{+6°6}+10 °
—+1+0°F{+6°61+10 °F [+6 °C]°PV F [°C]E Temper (=6 OC]vw F Temperature, h Temper
w510’ 250 [121 3-8 plus T76510
325 [163] 15-18
WEHHHLY 25624 24-plus Fr3s+H
W511/ 250 [121 24 plus T73511
350 [177] 12-15
WEHHHLY 25624 24-plus FrastH
W511/ 250 [121 24 plus T74511
340 [171] 18-12
WEHHHLY 25624 3-8plus FrestH
w511/ 250 [121] 3-8 plus T76511
325 [163] 15-18
89014771 wY 2560-+2H 6-8-plus F732
890 [477]Y w/ 250 [121]Y 6-8 plusY T732Y
350 [177]Y 11.5-12.5Y
WY 25024 6-8plus Fr42
w/ 250 [121]Y 6-8 plusY T742Y
350 [177]Y 6-8Y
WY 25024 6-8plus F762
w/ 250 [121]Y 6-8 plusY T762Y
350 [177]Y 3.5-4.5Y
Bie-forgings& 8809601471482} +40—160-f60—7H wY 25024 3—6-plus F#4
Die forgings & 880-900 [471-482 140-160 [60-71 w/ 250 [121 3-6 plus T74
hand forgings 350 [177] 6-12
WLl 25024 FH45+
W51/ 250 [121 3-6 plus T7451
350 [177] 6-10
Ll 25024 FF452
w52/ 250 [121 3-6 plus T7452
350 [177] 6-10
wY PRSP E e sk ¥6
w/ room temperature 72 plus T6
250 [121] 48
8961474 wY 25624 Fr42
890 [4771Y w/ 250 [121]Y 6-8 plusY T742Y
350 [177]Y 6-8Y
wY 25024 Fre2
w/ 250 [121]Y 6-8 plusY T762Y
w! plus 762
350 [1771Y 3.5-4.5Y
7075 Alloy”
Sheetbare-orAlelad BE66-950450—007Y H0-[43}-max wY 250124 24 Fe
Sheet, bare or Alclad 860-930 [460-499]” 110 [43] max w/ 250 [121 24 T6
w 225 [107] 6-8plus T73%
w/ 225 [107 6-8 plus T73M
325 [163] 24-30
or 225 [107] 6-8 plus
w
1418
335 [168]< 14-18
wY 25024 3-5plus T76%
w 250 [121] 3-5 plus T76™
325 [163] 15-18
vy wY 2325 F62
8-79—{466}7 - 25(-)—[—1—2—1-}U 2o 9
870 [466 w’ 250 [121 23-25 T62
Platebare-orAlelad 5E6-050460—1001 H0-[43}-max syt 250124 24 Fest+=
Plate, bare or Alclad* 860-930 [460-499]*N 110 [43] max W51/ 250 [121 24 T651
or 205 [96] 4 plus
315 [157] 8
W51GY 2251167 T73516:X
W51/ 225 [107] 6-8 plus T7351M
325 [163] 24-30
or 225 [107] 6-8 plus
335 [168]1W 1418
335 [168]< 14-18
W51EY 25624 24 T76516:X
w51’ 250 [121] 24 T7651"
or 250 [121] 3-5 plus
3251
osssran s

* Continued on next page.



https://standards.iteh.ai/catalog/standards/sist/34b828e1-1089-4bd6-b9ab-da2230dcb06b/astm-b918-b918m-20

iy B918/B918M - 20

TABLE 1 Continued

Solution
Heat Treatment

Precipitation
Heat Treatment®

Product Metal Temperature, Quench Temperature, Temper Metf ! Terzperitgrf'; Time at Temper
—+1+0°F{+6°61+10 °F [+6 °C]°PV °F [°C]E P - [+E% °C]]‘7_ Temperature, h P
or-205196} 4plus
31541574 8
7075 Alloy* (Continued)
Plate, bare or Alclad* 870 [466]™Y w/ 250 [121]Y 23-25Y T62Y
(Continued) or 205 [96]Y 4 plus?
315 [157]Y 8Y
Cold-finished-wire—rod; 860-930-[460—4991'%Y 110-{43}-max W 250-[121] 24 T6
Cold-finished wire, rod, 860-930 [460-499]*N 110 [43] max ﬂ’ 250 [121 24 T6
and bar w 225 [107] 6-8plus T73%
and bar w/ 225 [107 6-8 plus 173"
350 [177] 8-10
Ao 25024 24 FeeH
w51/ 250 [121] 24 T651
W51G.U 2251107} F7asHX
ws1' 225 [107] 6-8 plus 17351
350 [177] 8-10
870-[46614Y wy 2251107} 2325 TFe2
870 [466]Y w/ 225 [107]Y 23-25Y T62Y
Extruded-rodbar, 860-930-460—4991LY 110-{43}-max wy 250124 24 6
Extruded rod, bar, 860-930 [460-499]"" 110 [43] max w/ 250 [121 24 T6
les; or210-[99} 5-plus
profiles, tube, and pipe or 210 [99 5 plus
250 [121] 4 plus
300 [149] 4
wy 2251107} 6-8-plus Fz3X
w/ 225 [107] 6-8 plus 73"
350 [177] 6-8
or 225 [107] 6-8 plus
335 [1681W 1418
335 [168]¢ 14-18
wy 250124 3-5plus FzeX
w/ 250 [121] 3-5 plus T76M
325 [163] 15-18
or-2504121] 3-5plus TFe2
or 250 [121 3-5 plus
320 [160] 18-21
Ws1pHY 250124 24 Fest0H
w510/ 250 [121] 24 16510
or 210 [99] 5 plus
250 [121] 4 plus
300 [149] 4
ey 2251107 Frostets
W510/ 225 [107 6-8 plus T73510M
350 [177] 6-8
or 225 [107] 6-8 plus
335—[—1-68#’(’ 14—18-plus
iy 335 [168 14-18 plus i
W510/ 250 [121 3-5 plus T76510M
325 [163] 15-18
or 250 [121] 3-5 plus
320 [160] 18-21
WEHU 250424} 24 Fes541H
W511/ 250 [121 24 T6511
or 210 [99] 5 plus
250 [121] 4 plus
300 [149] 4
WY 2251107} F735HHHX
W511/ 225 [107] 6-8 plus T73511
350 [177] 6-8
or 225[ 107] 6-8 plus
w 48
335 [168]< 14-18
WY 25012+ 3-5plus FresHHHX
w511/ 250 [121] 3-5 plus T76511
325 [163] 15-18
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TABLE 1 Continued

Solution
Heat Treatment

Precipitation
Heat Treatment®

Product
Metal Temperature, Quench Temperature, Temper Metf ! Terzperitgrf'; Time at Temper
—++9°F{+6°6}+£10 °F [+6 °C]¢PY °F [°C]E P - t A ];— Temperature, h P
— [+6 °C]
or 225 [107] 3-5 plus
320 [160] 18-21
870-f46614Y wy 250124 2395 Fe2
870 [466]Y w/ 250 [121]Y 23-25Y T62Y
Brawn-tube 87014661 HOf43}meax WY 250-H24 24 Fe
Drawn tube and pipe 870 [466 110 [43] max w’ 250 [121 24 T6
wY 225 1107} 6-8-plus 73X
w/ 225 [107 6-8 plus T73M
w 5-6 plus
350 [177] 6-8
or 225 [107] 6-8 plus
w +H—18
335 [168]< 14-18
wy 250124 2325 TFe2
870 [466]Y ﬂ’ 250 [121]Y 23-25Y T62Y
DBie-forgings 860-960-1460—482} wY 25024 24 Fe
Die forgings 860-900 [460-482 140-160 [60-71 ﬂ’ 250 [121 24 T6
w 225 [107] 6-8plus T73%
ﬂ’ 225 [107 6-8 plus T73M
350 [177] 8-10
WELY 20251107} 6-8-plus F7354LX
W51/ 225 [107 6-8 plus T7351M
350 [177] 6-8
Ws2LY 2251167 6-8plus F7352LX
w52/ 225 [107 6-8 plus T7352M
350 [177] 6-8
wY 2251107} 6-8-plus 74
w! 225 [107] 6-8 plus 174
350 [177] 6-8
870-f46614Y wy 250-f+2H 23925 Fe2
870 [466]Y w 250 [121]Y 23-25Y T62Y
7075 Alloy*(Gontinued)
Hand-forgings 860-900-[460—482] 14016016071 WY 250424 24 T6
Hand forgings* 860-900 [460-482] 140-160 [60-71] w! 250 [121] 24 T6
w‘—IJ 2251167 6-8-plus #ai
w 225 [107] 6-8 plus 173
*Continued on next page. 350 B+
7075 Alloy” (Continued)
WALl Loc o7 TS
Hand forgings W51/ 225 [107 6-8 plus T7351M
(Continued) 350 [177] 6-8
wWs2hY 225 [107] T7352:%
w52/ 225 [107] 6-8 plus T7352M
350 [177] 6-8
wY 2251107} 6-8-plus 74
w 225 [107] 6-8 plus T74
350 [177] 6-8
v.y Ws2LY 250f+2H 2395 Fes2!
870 [466]Y w52/ 250 [121]Y 23-25Y T652Y
wY 2502+ 2325 Fe2
w! 250 [121]Y 23-25Y Te2Y
wY 205 1107} 732
ﬂ’ 225 [107]Y 6-7 plusY T732Y
350 [177]Y 8-10Y
wY 2251107} 7362
ﬂ’ 225 [107]Y 6-7 plusY T7362Y
325 [163]Y 16-18Y
Rolled-rings 860-900-1460—482] 11043} max wy 250-f+2+ 24 6
Rolled rings 860-900 [460-482] 110 [43] max w! 250 [121] 24 T6
SEefeeT T WspLU 2ol 24 Fes2!
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TABLE 1 Continued

Solution Precipitation
Heat Treatment Heat Treatment®
Product Metal Temperature, Quench Temperature, Temper Metf ! Terzpera;tgrf'; Time at Temper
+40°F 626110 °F [£6 “C|O:0V °F [°C]E p =HOF 161 g]—; Temperature, h P
— [+6 °C]
870 [466]Y w52/ 250 [121]Y 24Y T652Y
7116 Alloy”
Extruded rod, bar, Lt . w/ 215 [102 5 plus 5
profilesand-tube 3301661 5
profiles, tube, and pipe 330 [166] 5
7129 Alloy”
Extruded rod, bar, Lt e w/ 215 [102 5 plus 5
profitesand-tube S20HE0- 5
profiles, tube, and pipe 320 [160 5
9004821~ +10-{43}-max w 2451162} S-plus F6
900 [482]* 110 [43] max w/ 215102 5 plus T6
320 [160] 5
7175 Alloy”
Extruded rod, bar, 880-910 [471-488 e w/ 225 [107 6-8 plus T74
profites;and-tube 356-H+A4 6-8
profiles, tube, and pipe 350 [177 6-8
Bie-and-hand-forgings 886-910-{471—488} 186482} w 225167 6-8-plus F4
Die and hand forgings 880-910 [471-488 140 [60-71 w/ 225 [107 6-8 plus T74
350 [177] 6-8
WeplU 225167 6-8-plus Fras2!
ws2! 225 [107] 6-8 plus T7452
350 [177] 6-8
w 256154 24 ¥6
w/ 250 [151] 24 T6
7475 Alloy”
Sheet 886-970{471-52H +46-160-{66—7H w 256124 3-pius Fe+
Sheet 880-970 [471-521 140-160 [60-71 w/ 250 [121 3 plus T61
320 [160] 3
w 25624 3-pius F76+
w! 250 [121] 3 plus T761
325 [163] 8-10
Alelad-Sheet AB wY 3 Fe
Alclad Sheet 880-970 [471-521]° 40-160 [60-7 w/ 280 [138 3 T6
Plate 880970471524 14016060741 wY 25024 24 F6
Plate 880-970 [471-521 140-160 [60-71 w/ 250 [121 24 T6
W51GY 240{1+161 24 T651¢
w51’ 240 [116] 24 T651
syt 250124 6-8plus Froe
w51/ 250 [121 6-8 plus T7351M
325 [163] 24-30
syt Lso ol i—Gphs FreeEs
w51/ 250 [121 4-8 plus T7651
310 [154] 26-32
Red 886970471524 +46—160-160—7H wY 256124 3-phis Fe2
Rod 880-970 [471-521 140-160 [60-71 w/ 250 [121 3 plus T62
325 [163] 3

A For specific aerospace applications, refer to SAE-AMS heat-treating and material specifications.*

B Typical or nominal time at temperature. Actual practice may vary depending on material requirements.

€ Recommended soaking times to achieve specified metal temperature appear in Table 8Table-3-.

D Where a temperature range exceeding 20°F{1226}-20 °F [12 °C] is shown, a temperature within that range shall be selected and adhered to w-ithinthe—+102F{+6°G]
within the +10 °F [+6 °C] limits. For solution heat treatment of those 6xxx alloys for which the table specifies a range of 3621726130 °F [17 °C] degrees or more, a range

of 3621726130 °F [17 °C] may be used. Limits thus derived must lie totally within the range specified.

E Unless otherwise indicated, when material is quenched by total immersion in water, the water should be at room temperature not exceeding 100°F [43°C] at the start
of guenchlng and swtably cooled to remain below -1-1-9—F—[~43—G-]— 10 °F 43 °C durlng the quenchlng cycIe

F NO d cip 3 o d-mechani

F For AIcIad sheet the maximum temperature is +999—F—[-588—G}— OOO °F 538 °C

G “Tread Plate” is a generic term and includes thicknesses below 0.250 in. [6.35 mm)].
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