


Contents

Terms and Definitions . . . .............................

Tension Testing .............. ... ...,
Chairman: James E. Scott, Bethlehem Steel Corporation

Introduction .......... ... ... i
Mechanical Behavior of Materials Under Tension. ........
Effect of Specimen Preparation, Setup, and Test
Procedures on Test Results . ........................
Elevated/Low Temperature Tension Testing
Effect of Strain Rate on Flow Properties . ...............
Tension Testing Machines and Extensometers............

Compression, Bearing, and Shear Testing...............
Chairman: Clayton L. Harmsworth, AFWAL Materials
Laboratory

Axial Compression Testing . ..........................
Pin Bearing Testing . ........... ...
Shear Testing
Shear Testing of Mill Products . . ....................
Shear Testing of Fasteners

Hardness Testing
Chairman: John L. Herron, Herron Testing Laboratories, Inc.

Introduction
Rockwell Hardness Testing .. .........................
Brinell Hardness Testing . . ..............coooiiin.
Microhardness Testing. .. ........... ...,

Knoop and Vickers Microhardness Testing

Ultrasonic Microhardness Testing....................
Miscellaneous Hardness Tests.........................
Appendix: Hardness Conversion Tables.................

Bend Testing .. ............. i,
Chairman: Eugene Shapiro, Olin Corporation

Introduction
Stress-Strain Relationships in Bending . .................
Bending Ductility Tests . ...t
Bending Strength Tests

Torsion Testing. . . ...... ...t
Chairman: Michael M. Shea, General Motors Research
Laboratories

Fundamental Aspects of Torsional Loading . .............
Quasi-Static Torsional Testing
Cyclic Torsional Testing

Application of the Torsion Test to Determine
Workability. . ....... ..o
Appendix: Axial Effects and Alternative Data Analysis
Methods in Torsion Testing ......................
High Strain Rate Testing .............................
Chairman: Michael R. Staker, Army Materials & Mechanics
Research Center

Introduction ........... .. .o i i
High Strain Rate Compression Testing. .................
Introduction .............. i
Compression Testing by Conventional Load Frames at
Medium Strain Rates .. ............. ... . ...
The Cam Plastometer. .. .............ovviiiiiinnn..
Drop Tower Compression Test . .....................
The Hopkinson Bar
Rod Impact (Taylor) Test ..........................
High Strain Rate Tension Testing......................
High Strain Rate Shear Testing........................
Introduction . .............o oo
High-Speed Hydraulic Torsional Machines ............
Torsional Impact Testing. . . ........................
The Torsional Kolsky (Split-Hopkinson) Bar...........
Double-Notch Shear Testing and Punch Loading .......
Pressure-Shear Plate Impact Testing. . ................
Ultrasonic Fatigue Testing. . ..........................
Dynamic Fracture Testing ............................
Introduction ............ ..ot
Fracture Toughness Testing Using Servohydraulic
Test SYStems . ......oouriiiniiiiiii
Charpy Impact Testing
Concept of Impact Response Curves
One-Point Bend Test . ............ ..o,
Dynamic Notched Round Bar Testing
Short-Pulse-Duration Tests
Crack Propagation Tests
Crack Arrest Tests . ...........oviviiiiinnnnnnn,
Micromechanics of Dynamic Fracture ................
Appendix: Crack Arrest Fracture Toughness of
Ferritic Materials

Creep, Stress-Rupture, and Stress-Relaxation Testing . . ..
Chairman: Thomas V. Schill, Huntington Alloys, Inc.

Introduction .. ....... ...t
Theory of Creep Deformation.........................
Creep, Stress-Rupture, and Stress-Relaxation Testing. . . ...
Creep and Stress-Rupture Testing Equipment ..........
Constant-Load Testing . .. ..........................
Constant-Stress Testing . ...........c.ccovnieevennn..
Stress-Relaxation Testing



Assessment and Use of Creep-Rupture Properties . . ....... 329
Influence of Multiaxial Stressing on Creep and Creep
Rupture . ... ... ... 343
Creep-Fatigue Interaction ............................ 346
Fatigue Testing . . .. ......... ... ... . ... .. ...cciia... 361
Co-Chairman: Ernest J. Czyryca, David Taylor Naval Ship
Research & Development Center
Co-Chairman: David A. Utah, General Electric Company
Introduction ............coiiiiiiiii i 363
Fatigue Crack Initiation . ............................. 366
Fatigue Crack Propagation ........................... 376
Environmental Effects on Fatigue Crack Propagation . ... .. 403
Introduction ......:.. ... 403
Vacuum and Gaseous Environments at Ambient
Temperature ... ... 410

Vacuum and Oxidizing Gases at Elevated Temperatures .412

Aqueous Solutions at Ambient Temperature ........... 415
Acidified Chloride at Ambient and Elevated
Temperatures . ............uuiieniiininnnenens 418
High-Temperature Pure Water: Aerated Conditions .. ... 420
High-Temperature Pure Water: Deaerated Conditions. . . .422
Liquid Metal Environments. ........................ 425
Steam or Boiling Water With Contaminants ........... 426
Fracture Mechanics .. ...........................a 437
Chairman: Thomas E. Caton, David Taylor Naval Ship
Research & Development Center
Fracture Mechanics ............ .. ..o, 439
Appendix: Fracture Toughness Testing of Aluminum
AllOYS . . oot e 458
Micro-Fracture Mechanics . . .............oiiivinnnnn. 465
Fracture Toughness Testing Using Chevron-Notched
SPECIMENS. . ..ot 469
Microstructure and Fracture .................. ... ..... 476

Xiv

Corrosion Testing. .. ...t 493
Tests for Stress-Corrosion Cracking ..............ccn.t 495
Tests for Hydrogen Embrittlement . .................... 537

Formability Testing . . ............ ...t 545
Sheet Formability Testing . ..........c.cooeveeeeenn. 547
Bulk Workability Testing ........ ...t 571

Wear Testing . ..., 599

Calibration of Testing Equipment . ..................... 609

Statistics and Data Analysis . .......................... 621

Chairman: Richard C. Rice, Battelle Columbus Laboratories
Introduction . ...........coeiinniiiiiiiiiiii 623
Statistical Distributions .. .......... .. .o 628
Planning of Comparative Experiments .................. 639
Analysis of Designed Experiments . .................... 653
Design Allowables for Static Metallic Material

Properties ... ...t 662
Appendix: Examples of Computational Procedures . . . ... 672
Fatigue Crack Growth Data Analysis ................... 678
Analysis of Creep and Creep-Rupture Data . ............. 685
Fatigue Data Analysis ..............cooeeint, 695
Special Analysis Requirements of Composite
Materials. . ..o s 713

Appendix: Metric and Conversion Data for Mechanical
Testing . .. ... 721

Abbreviations and Symbols ..................... ... 724

IndeX .. ..o 727






	page1
	page2
	page3
	page4

