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Hardness and Conductivity Inspection
of Wrought Aluminum Alloy Parts

1. SCOPE:
1.1 Purpose:

This specification establishes hardness and electrical conductivity acceptance critefia of
finished or sgmi-finished parts of wrought aluminum alloys.

1.2 Application:

This specificgtion has been used typically for nondestructive testing of wrought alunjinum alloy parts
to aid in detefmining correctness of alloy, temper, and/er heat treatment, but usagelis not limited to
such applicatjons.

2. APPLICABLE DOCUMENTS:

The issue of the following documents in effect on the date of the purchase order forn|s a part of this
specification to|the extent specified herein. The supplier may work to a subsequent rg¢vision of a
document unlegs a specific document issue is specified. When the referenced docunent has been
cancelled and o superseding document has been specified, the last published issue pf that document
shall apply.

2.1 ASTM Publicptions:

Available fromm ASTAM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

ASTM E 10 Brinell Hardness of Metallic Materials

ASTM E 18 Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials

ASTM E 1004 Electromagnetic (Eddy-Current) Measurements of Electrical Conductivity

ASTM G 34 Exfoliation Corrosion Susceptibility in 2xxx and 7xxx Series Aluminum Alloys
(EXCO Test)

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 2002 Society of Automotive Engineers, Inc.
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org
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2.2

U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia,

MIL-STD-1537

3. TECHNICAL R

PA 19111-5094.

Alloys, Eddy Current Method

QUIREMENTS:

Electrical Conductivity Test for Measurement of Heat Treatment of Aluminum

3.1 Equipment:

The equipme
ASTM E 10, 1

3.1.1 Verification

once per dg

require a p§

provide acc
3.2 Procedure:

3.2.1 Hardness: §

ASTME 18
3.2.2 Electrical C
3.3 Properties:

Parts shall cg

ht used for hardness and electrical conductivity testing shallmeet the
ASTM E 18, ASTM E 1004, or MIL-STD-1537, as applicable.

The hardness test equipment when in use shall be‘checked against t€g
y to ensure accurate and repeatable results. The ‘conductivity test eqy

riodic standardization every hour of continuous, operation. Equipment
urate or repeatable results shall be corrected-and recalibrated.

bhall be determined in accordance‘with ASTM E 10 for Brinell hardnes
for Rockwell hardness.

pnductivity: Shall be detérmined in accordance with ASTM E 1004 or

nform to the hardness and electrical conductivity values in Table 1 for

Table 2 for clad alloys aftéer heat treatment or annealing in accordance with the app

specification.
organization.

Alloys/tempers not contained herein shall be referred to the cognizan

requirements of

st blocks at least
ipment shall
which does not

s and

MIL-STD-1537.

bare alloys and
icable
t engineering

JRANCE PRQVISIONS:

4. QUALITY ASS

4.1

Responsibility for Inspection:

The inspection source shall be responsible for the performance of all required tests. Purchaser
reserves the right to perform any confirmatory testing deemed necessary to ensure that hardness
and conductivity conform to the specified requirements.

4.2 Classification

of Tests:

Not applicable.
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4.3

4.4

5.

7.1

8.

8.1

Sampling and Testing:

Shall be in accordance with the applicable heat treatment specification or as agreed upon by
purchaser and processing vendor.

Reports:

The inspection source shall furnish with each shipment a report showing the actual minimum and

maximum val

1es obtained. This rppnrt shall include the plll"r‘hQQQ order number A

VIS 2658B, heat

treatment sp¢q
PREPARATION
Not applicable.
ACKNOWLED(

A vendor shall
acknowledging

REJECTIONS:

Parts not inspe
and conductivit

Nonconforming Parts:

Parts failing t
be either repr
referred to thg
NOTES:

A change baf

cification number, part number, and quantity.

N FOR DELIVERY:

SMENT:

mention this specification number and its revision letter in all quotation
purchase orders.

cted in accordance with this specification or not conforming to the spe
y requirements, or to modifications authorized by purchaser, will be su

D meet the hardness:or electrical conductivity acceptance values spec
ocessed in accordance with the limits of the applicable heat treatment
p cognizant quality assurance organization for additional testing or eva

(P located in the left margin is for the convenience of the user in loca

s and when

cified hardness
bject to rejection.

ified herein shall
specification or
luation.

ing areas where

technical revi

‘inne’ not editorial r‘hnngnc, have been made to the prn\/inue issue of

a specification.

An (R) symbol to the left of the document title indicates a complete revision of the specification,
including technical revision. Change bars and (R) are not used in original publications, nor in
specifications that contain editorial changes only are clarified in ARP1917 treated by the user during
the fabrication process.

8.2 Terms used in AMS are clarified in ARP1917 and as follows:

8.2.1

during the fabrication process.

Parts: Finished and semi-finished parts also include raw material stock heat treated by the user
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8.3

8.4

8.5

Dimensions and properties in inch/pound units are primary; dimensions and properties in Sl units are
shown as the approximate equivalents of the primary units and are presented only for information.

Purchase documents should specify not less than the following:

AMS 2658B
Key Words:

Aluminum all

Dy properties, electrical conductivity, hardness

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “D” AND “AMEC”

-4-
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TABLE 1 - Bare Aluminum Alloy Hardness and Conductivity Acceptance Values

Hardness Hardness Hardness Hardness
Hardness Rockwell, Rockwell, Rockwell, Rockwell,

Temper Brinell min (3) min (3) min (3) min (3) Conductivity
Alloy (1) min (2) B E H 15T % (4)
1100 0 -- -- -- 50 max -- 57.0-62.0
2004 T6 -- -- 92.0 -- -- 35.5-42.0
2014 0 -- 22 max 70 max 95 max -- 435-515
T3 (9 100 65 95 -- 82 31.5-35.0
T4 100 65 95 -- 82 31.5-35.0
T6 125 78 102 -- 86 35.0-41.5
2024 0 -- 22 max 70 max 95 max -- 46.0-51.0
T3 (9 100 63 94 -- 82 275-325
T4 100 63 94 < 82 27.5-34.0
T6 114 72 98 -- 84 34.0-44.0
T72 114 72 98 -- 82 38.0-45.0
T8 118 74 99 - 85 35.0-42.5
T86 (9) 135 83 105 -- 87.5 37.0-41.0
2124 T3 110 69 97, -- -- 27.5-32.5
T8 120 74 99 -- -- 35.0-42.5
2219 0 -- 22 max 70 max 95 max -- 44.0-49.0
T3 (9 95 60 92 -- 79 26.0-31.0
T31 () 96 60 - - -- 26.0-34.0
T37 (©) 100 62 93 - 81 27.0-31.0
T4 100 58 90 -- 78 28.0-32.0
T6 110 62 93 -- 81 32.0-36.0
T8 115 71 98 -- 83 31.0-35.0
T87 125 75 100 -- 84 31.0-35.0
3003 0 -- - -- 65 max -- 445-50.5
5052 0 -- -- 70 max 95 max -- 34.0-37.0
6013 0 -- -- 90 max -- -- --
T4 -- 40 -- -- -- 37.0-39.0
T6 -- 61 96 -- -- 40.0-43.0
6061 0 40 max -- - 75 max -- (5)
T4 50 -- 60 -- 64 (5)
T6 80 47 85 -- 78 (5)
6063 0 -- -- -- 70 max -- (5)
T1(9) -- -- 37 -- 53 (5)
T4 -- - 40 -- 54 (5)
T5(9) -- -- 44 -- 57 (5)
T6 60 - 70 -- 68 (5)
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TABLE 1 - Bare Aluminum Alloy Hardness and Conductivity Acceptance Values (Continued)

Hardness Hardness Hardness Hardness
Hardness Rockwell, Rockwell, Rockwell, Rockwell,
Temper Brinell min (3) min (3) min (3) min (3) Conductivity
Alloy (1) min (2) B E H 15T % (4)
6066 0 -- -- 40 max -- -- 42.0-47.0
T4 - -- 85 -- 76 34.0-41.0
T6 100 65 95 -- 82 38.0-50.0
7049 0 - 22 max 70 max 95 max -- 44.0 - 50.0
T73 135 81 104 -- 85 38.0-44.0
T76 140 84 106 -- 87 38.0-44.0
7050 0 -- 22 max 70 max 95 max -- 44.0-50.0
T73 135 81 104 -- 85 41.0-44.0
T74 135 82 105 -- 86 40.0 -44.0 (6)
T76 140 84 106 -~ 87 39.0-44.0
7075 0 - 22 max 70 max 95 max - 44.0 - 48.0
T6 135 84 106 - 87 30.5-36.0
T73 125 78 102 -- 85 38.0-43.0
T76 130 82 104 -- 86 38.0-42.0
7149 0 -- 22 max 70imax 95 max -- 44.0-50.0
T73 135 81 104 -- 85 38.0-44.0
T76 140 84 106 - 87 38.0-44.0
7150 0 - 22 max 70 max 95 max - 44.0 - 50.0
T61 (9) 145 87 108 -- -- 29.0-33.5
T73 135 81 104 -- 85 41.0-44.0
T74 135 82 105 -- 86 40.0 -44.0 (6)
T76 140 84 106 -- 87 39.0-44.0
T77 (9) 145 87 108 - 87 37.0-39.0
7175 0 L -- -- 95 max -- 44,0 -48.0
T6 135 84 106 -- 87 30.5-36.0
T73 125 78 102 -- 85 38.0-43.0
T74 135 82 104 38.0-42.0
T76 130 82 104 -- 86 38.0-42.0
7178 0 -- -- - 95 max -- 43.0-47.0
T6 145 87 108 -- 88 29.0-34.0
T76 140 84 106 -- 87 38.0-42.0
7475 T73 -- -- 103 -- -- 38.0-445
T76 -- -- 105 -- -- 38.0-42.0 (8)
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