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The Metallic Materials Properties Development and Standardization (MMPDS) Handbook, is an

accepted source for metallic material and fastener system allowables for the Federal Aviation

Administration (FAA), all Departments and Agencies of the Department of Defense (DoD), and the

National Aeronautics and Space Administration (NASA).  Per guidance provided by FAA Advisory

Circular (AC) 25.613-1 and FAA policy memorandum PS-AIR100-2006-MMPDS, the A and B values
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of the Code of Federal Regulations (CFR) 27.613(d), 29.613(d), 25.613(b) and 23.613(b).
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Vehicle Structures Handbook that was maintained by the U.S. Air Force. The last edition, MIL-HDBK-5J,
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elements for aircraft and aerospace vehicle structures. All information and data contained in this Handbook

has been reviewed and approved in a standardized development process. The development and ongoing
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suppliers and material users worldwide. The data and procedures in this Handbook are continuously

reviewed, and if needed, are modified or removed for consistency. With advances in materials and fastener
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As such, it is recommended that the latest version of the MMPDS be used. 
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use in improving this document should be addressed to Secretariat, MMPDS Coordination Activity (614-

424-4433 voice or bcommpds@battelle.org email), Battelle, Mechanical Analysis Group, Room 11-1-080,

505 King Avenue, Columbus, OH 43201.  You may also contact the Secretariat through the handbook
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For chapters containing materials properties, a deci-numeric system is used to identify sections of
text, tables, and illustrations.  This system is explained in the examples shown below.  Variations of this
deci-numerical system are also used in Chapters 1, 8, and 9.

Example A 2.4.2.1.1

General material category (in this case, steel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A logical breakdown of the base material by family characteristics
(in this case, intermediate alloy steels); or for element properties . . . . . . . . . . . . . . . . . . . . . . . . .

Particular alloy to which all data are pertinent.  If zero, section contains comments
on the family characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

If zero, section contains comments specific to the alloy; if it is an integer, the
number identifies a specific temper or condition (heat treatment) . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Type of graphical data presented on a given figure
(see following description) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Example B 3.2.3.1.X

Aluminum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2000 Series Wrought Alloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2024 Alloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

T3, T351, T3510, T3511, T4, and T42 Tempers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Specific Property as Follows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tensile properties (ultimate and yield strength) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Compressive yield and shear ultimate strengths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Bearing properties (ultimate and yield strength) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Modulus of elasticity, shear modulus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Elongation, total strain at failure, and reduction of area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Stress-strain curves, tangent-modulus curves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Creep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Fatigue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Fatigue-Crack Propagation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Fracture Toughness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

EXPLANATION OF NUMERICAL CODE
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REGISTERED TRADEMARKS

Trademark Registered by Chemistry UNS Number

15-5PH® AK STEEL CORP. 15Cr - 4.6Ni - 0.22Cb - 2.8Cu J92110

15Cr - 4.5Ni - 0.30Cb - 3.5Cu S15500

17-4-PH® 1 ARMCO INC. CORP. 16Cr - 4.1Ni - 0.28Cb - 3.2Cu J92200

16.5Cr - 4.0Ni - 4.0Cu - 0.30Cb S17400

17-7PH® ARMCO INC. CORP 17Cr-7.1Ni-1.1Al J17700

ACRES®
sleeves

CLICK BOND, INC. NA NA

AerMet® 100 CRS HOLDINGS INC.
3.1Cr-11.5Ni-13.5Co-1.2Mo (0.21 -

0.25C)
K92580

AM-350™ 
ALLEGHENY LUDLUM

CORP.
16.5Cr - 4.5Ni - 2.9Mo - 0.10N S35000

AM-355™ 
ALLEGHENY LUDLUM

CORP.
15.5Cr - 4.5Ni - 2.0Mo - 0.10N S35500

Cherry®
TEXTRON FASTENING

SYSTEMS, INC.
NA NA

Cherrybucks®
TEXTRON FASTENING

SYSTEMS, INC.
NA NA

Custom450®  CRS HOLDINGS INC. 
15Cr - 6.5Ni - 0.75Mo - 0.30 (Cb + Ta)

- 1.5Cu
S45000

Custom455®  CRS HOLDINGS INC. 12Cr-8.5Ni-2.0Cu-1.1Ti S45500

Custom465® CRS HOLDINGS INC. 6A1- 6V - 2SN none

Ferrium® S53® Ques Tek Innovations LLC
10Cr-5.5Ni-14Co-2Mo-1W (0.19-

0.23C)
S10500

Hastelloy® X 
HAYNES

INTERNATIONAL, INC.
47.5Ni-22Cr-1.5Co-9.0Mo N06002

Elektron® 21
MAGNESIUM
ELEKTRON

EV31A
Similar to
M12310

HAYNES®
HAYNES

INTERNATIONAL, INC.
NA NA

230® 
HAYNES

INTERNATIONAL, INC.
59Ni-22Cr-2Mo-14W-0.35Al N06230

Hi-Lok® HI-SHEAR CORP. NA NA

Hi-Shear® HI-SHEAR CORP. NA NA

HR-120® 
HAYNES

INTERNATIONAL, INC.
35Fe - 24Cr - 37Ni - 0.65Cb - 0.2N N08120

HSL180TM
HITACHI METALS AND
SUMITOMO PRECISION

PRODUCTS
12.5Cr-1.0Ni-15.5Co-2.0Mo NA

INCONEL®
HUNTINGTON ALLOYS

CORP.
NA NA

MP159® SPS TECHNOLOGY
19Cr - 36Co - 25Ni - 7.0Mo - 0.50Cb -

2.9Ti - 0.20Al - 9.0Fe
R30159

1  Shown in the customary form of 17-4PH in the Handbook.



MMPDS-05

1 April 2010

iv

Trademark Registered by Chemistry UNS Number

MP35N® SPS TECHNOLOGY 20Cr - 35Ni - 35Co - 10Mo R30035

PH13-8® Mo ARMCO INC. CORP. 13Cr-8.0Ni-2.2Ni-1.1Al S13800

PH15-7® Mo ARMCO INC. CORP. 15Cr - 7.1Ni - 2.5Mo - 1.1A1 S15700

RENE3 ® 41
TELEDYNE INDUSTRIES

INC.
54Ni - 19Cr - 11Co - 9.8Mo - 3.2Ti -

1.5Al - 0.006B 
N0704

ToughMet® 3 Brush Wellman Inc. 77Cu-15Ni-8Sn C72900
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Poisson’s Ratio, 1-6, 1-10, 9-17, 9-20, 9-32, 
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Population, 9-60, 9-61, 9-81

Presentation of Data, 9-203

Creep/Stress Rupture, 9-292, 9-295

Design Allowables, 9-220

Effect of Temperature Curves, 9-247, 9-262

Fatigue, 9-267, 9-281, 9-286

Fatigue Crack Growth, 9-285

Fracture Toughness, 9-291

Fusion-Welded Joints, 9-330

Mechanically Fastened Joints, 9-299

Physical Properties, 9-225, 9-226, 9-260

Stress-Strain, 9-226, 9-235, 9-238

Primary Test Direction, 9-19

Probability, A-13

Probability Plots, 9-111

Normal, 9-112

Pearson, 9-115

Weibull, 9-122

Proportional Limit, A-2

Shear, 1-13

Stress, 1-12, 9-226

Tension and Compression, 1-11, 9-226

Pulleys, 8-175

R-curve, 9-166

Ramberg-Osgood Method, 1-7, 1-45, 9-12, 9-36,

9-226, 9-230, 9-246

Extension of, 9-233

Ranking of Observations, 9-211, 9-350

Ratioed Values, 1-9

Ratioing of Mechanical Properties, 9-76, 9-136

Reduced Ratios, 9-76

By Regression, 9-139

Without Regression, 9-136

Reduction in Area, 1-10, 1-13, 9-14, 9-17, 9-18, 
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Reduction of Column Test Results, 1-36, 1-41

Regression, 9-84

Combinability, 9-106

Direct Computation, 9-134

Determining Design Allowables, 9-81

Determining Reduced Ratios, 9-139

Example Computations, 9-216

Least Squares, 9-96, 9-134

Linear, 9-96

Quadratic, 9-97
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Tests for Equality, 9-93, 9-103
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Runouts, Treatment of, 9-57, 9-145, 9-152, 
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S-Basis, 1-9, 9-12, 9-15, 9-29, 9-73, 9-76
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Shear Failure, 1-32

Shear Properties, 1-9, 1-13, 1-14, 9-13, 9-18, 
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Shear Properties, Fasteners, 9-47, 9-185, 9-187

Shear Test Procedures, 1-33, 9-11, 9-17, 9-19, 
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Shear Test Procedures, Fasteners, 9-27, 9-29, 
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Significance, A-15
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Specific Heat, 9-17, 9-20, 9-32, 9-226, 9-260

Specification Requirements, 9-15

Specifying the Population, 9-81

Specimen Location, 9-18, 9-137

Standards, Testing, Appendix D

Statistical Procedures, Handbook Overview, 
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Statistics

Symbols, A-5

Tables, 9-333

Terms/Definitions, A-6

Strain, 1-10

Rate, 1-10

Shear, 1-10

Strain Departure Method, 9-226, 9-227, 9-230,

 9-239

Stress, 1-5

Stress-Strain Curves, 1-10,9-12, 9-226

Biaxial, 1-19, 9-243
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Data Requirements, 9-34, 9-36, 9-68
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Full-Range, 9-238

Mathematical Representation, 9-230, 9-240, 
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Minimum, 9-243

Presentation, 9-226, 9-229

Ramberg-Osgood, 9-226, 9-230, 9-233

Strain-Control, 9-280

Strain-Departure, 9-204, 9-205, 9-218

Typical, 1-10, 9-36, 9-226

Stress Rupture, 1-15, 1-16, 9-175, 9-293, A-8

Submission of Data, 9-63

Sunset Clause, Fastener, 9-46

Symbols and Definitions, 1-3, A-5

Creep/Stress Rupture, 9-172, A-7

Fatigue, 9-141, A-9

Fracture Toughness, 9-162

General, 1-3, A-5, A-6

Mechanically Fastened Joints, 9-179, 9-180

Mechanical Properties, 9-18

Physical Properties, 9-20, 9-226

Statistics, A-5, A-6

t-Distribution Fractiles, 9-338

t-Test, 9-109

Tabular Data Presentation, 9-220

Tangent Modulus Curves, 9-227, 9-235, 9-247

Temperature Effects, 1-15, 9-226, 9-247

Tensile Properties, 1-10

Tensile Proportional Limit, 1-11

Tensile Ultimate Stress, 1-11

Tensile Yield Stress, 1-11
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Direction, 9-18
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Modulus, 9-20, 9-36

Physical Properties, 9-16, 9-20
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Tests of Significance, 9-81, 9-106
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Torsion, Properties

Aluminum, 3-740

Magnesium, 4-66

Steel, 2-274
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Typical Basis, 9-12

Ultimate Stress

Bearing, 1-14, 1-33
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Compression, 1-13
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Ungrouping of Data, 9-30, 9-111
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