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HARDNESS AND CONDUCTIVITY INSPECTION OF HEAT TREATED ALUN[INUM ALLOY PARTS 

1. SCOPE: 

1.1 Purpose: This s~cification establishes ha.rdneas and electrica], conductivity acceptance criteria of 
finished or semi-finished parts of wrought aluminum alloys. 

1.2 Application: Primarily for nondestructive testing of aluminum alloy parts heat treated b~ the user or 
his vendor, except the producing mill, in section thiclmesses less than 3 in. (75 mm)a 

2. APPLICABLE DOCLTMENTS: The following publications form a part of this apecification to the e~ent 
specified herein. The latest issue of Aerospace Material Specifications (A1~S) and Aeroagsace Recom- 
mended Practicea (ARP) shall apply. The applicable iasue of other documents shall b~ as specified in 
AMS 2350e 

2.1 SAE Publications: Available from Society of Automative Engin~eera, Inc, , 400 Commoawealth Drive, 
Warrendale, PA 15096. 

2.1.1 Aerospace Material S~cificationa: 

AMS 2350 - Standards and Test Methada 

2.1.2 Aerospace Recommended Practices: 

ARP 891 - Determina.tion of Aluminum Alloy Tempers through Electrical Conductivi4~ RReasurement 
(Eddy Current) 

2.2 ASTM Publicationa: Available from American Society for Testing and MateriaYs, 1916 Race Street, 
Philadelphia, PA 19103. 

ASTM B342 - Electrical Conductivity by Use of Eddy Currents 
ASTM E10 .- Brinell Hardness of Metallic Materials 
ASTM E 18 - Rockwell Hardness and Rockwell Sugerficial Hardness of Metallic Materia~s 

3. TECHNICAL REQUIItEMENTS: 

3.1 Equipment: The equipment used.for hardness and electrical conductivity testing sha11 meet the re- 
quireme~s of ASTM E10, ASTM E18, or ASTM B342 as applicablee 

3.2 Procedure: 

3. 2.1 Hardnese: Sha11 be determined in accordance with ASTM E10 for Brinell hardneas and ASTM E18 
for Rockwell hardness. 

3.2.2 Electrical Conductivity: Shall be determined in accordance with ASTM B342 and ARP 891. 

3. 3 Properties: Parts shall conform to the hardness and electrical conductivity values in Table I for 
bare alloys and Table II for clad alloys after heak treatment or annealing in accordance with the 
applicable specifica.tion. 

Copyright 1980 by Society of Automotive Engineers, Inc. 	 Printed in U.5.A. 
All.rights reserved. 
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4. QUALITY ASSURANCE PROVISIONS: 

4.1 Respaneibility for Inspection: The inspection sairce ehatl be reeponaible for performing all required 
teete. Reaulta of euch teste shalt be reported to the purchaser as required by 4. 5. Purchaser re- 
aeavee the rigtt to perform euch confirmatory teeting as he deeme neceesary to eneure that hardnesa 
and conductivity conform to the requiremeata of this apecificatian. 

4. 2 Calibration: The test equipment shall be calibrated initially with atandards and at nat longer than 
tLree-ma~nth intervale thereaPter. The calibration ehall include canfirmation of repeatability. 

4.3 Verificatia~: Tbe equipment ahall be checked daily or more frequently, when in use, against test 
blocks to eneure accurate and reproducible reaults. Equipment which dcea nat provide accurate or 
rep~roducmle resdinga shall be corrected and recalibrated. 

4.4 Sa i: Shall be in accordance with the applicable heat treatment specification or as agreed upon 
b~►  the proaeeeing vendor and the purebaeer. 

4.6 RReports: Tbe [tiepe~tton eource ahall furaieh with each shipme~ three capies of a repoit ahowing the 
actaal minimum aad maximum valuea obtained. Thie report ehall include the purchase order number, 
AMS 2655, heat treatme~ specification number, part number, and quantity. 

4. 6 Nancanformiag Partm: Paits falling to meet the har~ess or electrical ca~nductivity acceptance values 
epecifled herein ehall be referred to the co~izant quality organization. 

b. PREPARATION FOR DELNERY: Nat applicable. 

6. ACSNOWLED(311~NT: A vendor ebalt me~ion this specification number in all quotations and wl~en 
achno~vledging parchaee orders. 

7. RBJECl'iONB: Parte not inepected in accordsace with this epecificatian or not conforming to the apecified 
har~ess and oonduativity requiremente or to modiScations authorized by purchaser will be eubjECt to 
reiedion. 

8. NOTES- 

8.1 Parta: F[niehed and semi-finisLed parte also include raw stock heat treated by the user during the 
fabricatian prooeee. 
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TABLE I 

Bare Aluminum Alloy Hardness and Conductivity Acceptance Values 

Hardness 

Alloy 
(1) 

Temper 
Brinell (2) 

min 
Rockwell, min (3) Conductivity 

% (4) B E 	H 15T 

1100 0 - - 50 max 57.0 - 62.0 

3003 0 - 65 max 44.5 - 50.5 

5052 0 - - 70 max 95 max 34.0 - 37.0 

2014 0 22 max 70 max 95 max 43.5-51.5 

T3 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 100 63 94 - 82 28.5-32.5 

T4 100 63 94 - 82 28.5 -34.0 

T6 125 72 98 - 84 34.0-44.0 

T72 125 72 98 82 38.0-45.0 

T8 120 74 99 - 85 35.0-42.5 

T86 135 83 105 87.5 37.0-41.0 

2048 T8 120. 72 98 35.0 -42.5 

2124 T3 110 69 97 28.5-32.5 

T8 120 74 99 35.0-42.5 

2219 0 - 22 max 70 max 95 max 44.0-49.0 

T3 77 60 92 79 26.0-31.0 

T37 100 62 93 81 27.0-31.0 

T4 100 58 90 - 78 28.0-32.0 

T6 110 62 93 - 81 32.0-35.0 

T8 115 71 98 - 83 31.0-35.0 

T87 125 75 100 - 84 31.0-35.0 

L 
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TABLE I 

Bare Aluminum Alloy Hardness and Conductivity Acceptance Values (Cont. ) 

Hardnese 
(1) Brinell (2) Rockwell, min (3) 	. Canductivity 

Alloy Temper min B E H 15T %(4) 

6061 0 40 max - - 75 max -- 42. 0- 49. 0 

T4 50 - 60 - 64 35. 5- 43. 0 

T6 80 - 85 - 78 40. 0- 47. 0 

6063 0 - - - 70 max -- 57. 0- 65.0 

Tl - - 37 - 53 48. 0- 58. 0 

T4 - - 40 - 54 48, 0- 58. 0 

T5 - - 44 - 57 50. 0- 60.0 

T6 60 - 70 - 68 50. 0- 60.0 

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 ~04 - 85 40. 0- 44.0 (5) 

T76 140 84 106 - 87 38. 0- 44.0 (6) 

70b0 0 - 22 max 70 max 95 max -- 44. 0- 50. 0 

T 73 135 81 104 - 85 41. 0- 44. 0 

T736 135 82 105 - 86 40. 0- 44. 0 

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 40.0 - 43.0 (5) 

T76 130 82 104 - 86 38.0 - 42. 0(6) 

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 
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TABLE II 

~ 

~ 

Aluminum Alloy Clad Sheet Hardness and Conductivity Acceptance Values 

Hardness 

Nominal Rockwell, min (3) 
Temper Thickness (8) Conductivity 

Alloy (7) Inch (mm) B E 15T (4) 

2014 T6 Up to 0.062 (1.57), incl 76 102 85 35. 5- 44.0 

Over 0.062 (1.57) 75 101 -- 35.5 - 44.0 

2024 T3 Up to 0. 062 (1. 57), incl 57 91 79 28. 5- 35.0 

Over 0.062 (1.57) 60 93 -- 28.5 - 35.0 

T4 Up to 0. 062 (1.57), incl 57 91 79 28.5 - 35.0 

Over 0.062 (1.57) 60 93 -- 28.5 - 35.0 

T6 Up to 0. 062 (1. 57), incl 60 93 81 35. 0- 45. 0 

Over 0. 062 (1.5'~ 62 94 -- 35. 0- 45.0 

T72 Up to 0. 062 (1.57), incl 52 91 80 39. 0- 45e 0 

Over 0. 062 (1.57) 52 93 80 39.0 - 45.0 

T8 All 65 97 82 35. 0- 45.0 

T86 All 83 105 87 36.0 - 42.0 

2219 T6 Up to 0. 062 (1. 57), incl 61 92 80 32. 0- 37. 0 

Over 0.062 (1.57) 60 91 -- 32.0 - 37.0 

T8 Up to 0. 062 (1. 57), incl 64 96 82 31e 0- 37. 0 

Over Oo 062 (1. 57) 63 95 -- 31. 0- 37.0 

6061 T6 All -- 84 74 40. 0- 47, 0 

7075 T6 Up to 0. 032 (0.81), incl 78 103 86 30.5 - 36.0 

Over 0. 032 to 0.062, incl 76 102 -- 30. 5- 36.0 
(Over 0. 81 	to 1, 57 9 	incl) 

Over 0.062 (1.57) 75 101 -- 30.5 - 36.0 

T76 Up to 0.032 (0. Sl), incl 76 102 84 38. 0- 42.0 (6) 

Over 0. 032 to 0, 062, incl 75 101 -- 38. 0- 42. 0(6) 
(Over 0. 81 	to 1. 57, 	inci) 

Over 0. 062 (1. 57) ?4 100 -- 38. 0- 42. 0(6) 

7178 T6 Up to 0. 032 (0. 81), incl 79 104 86 29. 0- 34. 0 

Over 0. 032 to 0. 062, incl ?8 103 -- 29. 0- 37. 0 
(Over 0. 81 	to 1. 57, 	incl) 

Over 0. 062 (1. 5'~ 76 102 -- 29.0 - 37.0 
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