Copyright © 1990 ASM International ®
All rights reserved.
www.asminternational.org

ASM Handbook, Volume 2: Properties and Selection: Nonferrous Alloys and
Special-Purpose Materials (#06182G)

Contents

Specific Metals and Alloys . ................ ... .. coiieen... 1 Rare Earth Metals ........ ... ... oo, 720
Germanium and Germanium Compounds ................. 733
Introduction to Aluminum and Aluminum Alloys............ 3 Gallium and Gallium Compounds .............covvuunn... 739
Alloy ar}d Temper Designation Systems for Aluminum and Indium and Bismuth...........................coiinnn. 750
AlAlu.mmum Alloys R PR 15 Special-Purpose Materials . ....................... ... ... ... 759
uminum Mill and Engineered Wrought Products.......... 29 . .
Properties of Wrought Aluminum and Aluminum Alloys. . ... 62 Magnetically Soft Matena}s ............................. 761
Aluminum Foundry Products . .. .....o.ueeeeseenenen... 123 Permanent Magnet Materials ...........ooiiiiiiiiiat 782
Properties of Cast Aluminum Aloys ..................... 152 glleti“'lc lGll{ass'ei IO TP LA RRREARARIEINS ggg
Aluminum-Lithium Alloys ...........ooo ... 178 ectrical Resistance Alloys............o..ooeevinonn
High-Strength Aluminum PM AHOYS. . ..o.vneneneeennn... 200 Electrical Contact Mz.ltenals ............................. 840
Appendix: Conventionally Pressed and Sintered Aluminum Ehernéocoup!e Mzherlals -------------------------------- ggg
PIM ATIOYS . ..o e 210 ow-Bxpansion Alloys ............ ..ol
Introduction to Copper and Copper Alloys. ............... 216 Shape Mempry Alloys. .................................. 897
Wrought Copper and Copper Alloy Products.............. 241 gl%tal-l:j'lz;tnx Comﬁ.osnes ------------------------------- g?g
Sheet and Strip ........coiiiiieiiii i 241 rdered Intermetallics. ...
Tubular Products ............coiiiei i, 248 Dispersion—Strepgthened Nickel-Base and Iron-Base Alloys.943
Wire and Cable . . o oo e 250 Cemented Carbides ....... ... ... ... oo, 950
Stress Relaxation Characteristics ................. 260 Cermets. . e R AR 978
Properties of Wrought Coppers and Copper Alloys . ....... 265 Superabrasives apd Ultrahard Tool Materials ............ 1008
Selection and Application of Copper Alloy Castings .. ..... 346 Structural Ceramics .......ovvuinretineetiinneeeenaens 1019
Properties of Cast Copper Alloys ........................ 356 Superconducting Materials. . .. .....................oeoan.. 1025
Copper PPM Products. ...ttt 392 Introducti 1027
Bf_:ryllium—Copper and Other Beryllium-Containing Alloys . .403 P[;i;(éi;zsm(?f SuperconducthIty .................. 1030
Igé)ctﬁtl :23 Ig;)CbI;Ttl ﬁiigy: """""""""""""""" 1212 Niobium-Titanium Superconductors..................... 1043
YS cvren e Al5 Superconductors ... ...t e 1060

Selection and Application of Magnesium and Magnesium

Ternary Molybdenum Chalcogenides (Chevrel Phases) . ... 1077

A0S ot i e e e e e 455 - ;
Properties of Magnesium Alloys ......................... 480 gnn-Fllm Matenalss ““““““““““ S 1021
Tin and Tin ALOYS « .« v v eee e s 517 igh-Temperature Superconductors for Wires and Tapes . . 1085
Zinc and Zinc AllOYS ..o v oit i e 527 PureMetals ...... ... ... .. ... ... e 1091
Lead and Lead Alloys...................oooiiiias, 543 Preparation and Characterization of Pure Metals ......... 1093
Refractory Metals and Alloys .......................... 557 Periodic Table of the Elements . ........oovvvenineennnn.n. 1098

Introduction................oooi 557 Properties of Pure Metals .. ........ooueiiinnninnnnnn.s 1099

Niobium ..o i e e 565 Properties of the Rare Earth Metals................... 1178

Tantalum. ... ... i e e e 571 Properties of the Actinide Metals (Ac-Pu).............. 1189

Molybdenum ......... .. oottt 574 Properties of the Transplutonium Actinide Metals

TUNES e . ottt i it et i it i i e 577 N 2 ) 1198

Rhenium . ... ..o i i it 581 . . . .

Refractory Metal Fiber-Reinforced Composites. . . . . . .. .. 582 Special Engineering Topics ............................... 1203
Introduction to Titanium and Titanium Alloys............. 586 Recycling of Nonferrous Alloys ............... ..., 1205
Wrought Titanium and Titanium Alloys................... 592 Recycling of Aluminum . .................. .. ... 1205
Titanium and Titanium Alloy Castings.................... 634 Recyclingof Copper.............oooiiiiiiiiii s, 1213
Titanium P/M Products .. ........oviririninineaannnnns 647 Recycling of Magnesium...................... ... ..., 1216
Zirconium and Hafnium . .........ovniriiiinenaan. .. 661 Recyclingof Tin............oooiiiiiiiiiiiiiit 1218
Uranium and Uranium Alloys ...........ccvvireeninann.. 670 Recyclingof Lead. ...t 1221
BeryliUm . ...t 683 Recyclingof Zinc ...l 1223
Precious MetalS . . . .vve et 688 Recycling of Zinc From EAF Dust.................... 1224

Precious Metals and Their Uses ..........o.vuneenn.... 688 Recycling of Titanium ................ .. oooiin.. 1226

Precious Metals in Dentistry ................c..oo..... 695 Recycling of Electronic Scrap ................ ..., 1228
Properties of Precious Metals ............ccovvvunnn... 699 Toxicity of Metals ..., 1233

E}il\llgr ar:jd Sii;cr ﬁ\lloys ----------------------- 699 Metric Conversion Guide . ...........ooueneiieeinnnennnn.. 1270

Pl(;tinirr]n Sl?j Plgtlr?l)llrsnAlloys ;gg Abbreviations, Symbols, and Tradenames .................. 1273

Palladium and Palladium Alloys ....................... S | 17 1 S 1279





