EHimM I BIE AR

International Materials Frontier Series

Advances in wrought

magnesium alloys
Fundamentals of processing,
properties and applications

Edited by Colleen Bettles and Matthew Barnett

we

Colleen Bettles,
Matthew Barnett 4H&E

i 70 15 R
15 B2 A N FE

agnesium Alloys:
5SiNg,
ions

S/ ENRR

¥ & K4

WWW. csupresé com.cn




HimM B EHE A B

International Materials Frontier Series

Advances in wrought
magnesium alloys

Fundamentals of processing,
properties and applications

fddived bty Collwen Betties and Matthew Barneet

Colleen Bettles,
Matthew Barnett %42

i I=E A s

MITRE., HEREFNF

Advances in Wrought Magnesium Alloys:
Fundamentals of Processing,
Properties and Applications

SZEDhR

® &K 4 gk

Wwww.csupress.com.cn




EE#EMME (C1 P ) HiFE

BB G BM TR . TR YERERIN A : 3%
3/ () BH - DUA#/K (Colleen Bettles) , () &
& - B Je%¥F(Matthew Barnett) i3, — K. PRIk
*# ik, 2017. 10

ISBN 978 —7 —5487 —2991 -4

[.O% 0.0 @5 . DAL W5
—¥x V. DTG146.22

rf [ A [ 48 CIP $di A% 7 (2017) 45 230377 &

THRESEWMRAR . MIFEE, Haefnm A
BIANXING MEIHEJIN YANJIU JINZHAN: JIAGONGYUANLI,
XINGNENG HE YINGYONG

Colleen Bettles  Matthew Barnett % 3&

ORERE LEx
ORENH Har
OHRET okt

Abgk: KWL B ¥R % : 410083

K ATH &% 0731 - 88876770 # L. 0731 - 88710482
CIER 3 KiFAR%ep A FRA 8]
OF & 720x1000 1/16 [JEPE 30.25 [1=F# 766 T
CRR & 2017 4E10 A4 1 AR [J2017 4 10 A4 1 REPRI
O0f £ ISBN 978 -7 —5487 —-2991 -4
O #r  150.00 7T

P43 BLERRE (IR, 775 2 R A 6



3]

EENATERESENEREHEE. M T TZLL RN,
B TEAESMM TR HtaEw, e T HFFER
—REHRENHAESN T E, MR THE. FFE. fLHmsss
REFBEBEAT UKL BESES EEREMEY E2E TES ML
o ZAE#H Colleen Bettles # 2 M K FI WHE M+ K2ER LR
#iHt4k ARC F0E) F4F, Matthew Barnett S BB /R A 5 K22
B, ZHRNERERLSTHHLESES, SRHTEASMEH
AR, BAFRAR LI EA AR | AR,



F

“‘REMNEHALLHBE.H. 4. B, XETENKR
UABKSBBA T =ZTA44MHMEERSL 1940 £
W. Buchmannix # 5 #, YHAHRGEHW T BEEEZ LA #S,
70 %4 jE, XEFAKEAZRAHEN,

10 Z5E%k, SN BRI AE, EREERBEELEMEM
SWERNATECEE N, tha L, RE—ERESGLEET
WA M IHEL, EEL LTS FEREEGLCERSLEHMEA
PEREE,

WAL RAMEEREREE, THFZNEHERL
Ko ERBEALFRNARBBEERB TN ALEIT(EE4KL
FRGEGLERENT HEMR) L K THE,
B, BEMHE,

AFRFET —MERFHIS, LEERASTRAFHNERE
Nt h, BAEREL LRI EAEFRGABN) ZHNA., X
KEPAIANBL, BEANBERFLAREY, RNTHEELSM
# W. Buchmann W&, BT RHE N EHATANKEEZNER
RE, XBFTERAMISREGER, HF2H2FEHRK
BEXRMITY, ZREFHRARERNBELLFRWAEA,

RNMERMAFTHIARRBA, NI XBFHT FHF
B, fEHTE LM, BRNEZERBEEBELELRENEEA
B, IR HEHREREELEFRNBVGIREXARLE, #
A4 WK A T 6.



Contributor contact details

(* = main contact)

Editors

C. J. Bettles*

ARC Centre of Excellence for
Design in Light Metals

Department of Materials
Engineering

Building 27, Clayton Campus

Monash University

Victoria 3800

Australia

Email: colleen.bettles@monash.edu

M. R. Barnett

ARC Centre of Excellence for
Design in Light Metals

Institute for Frontier Materials

Deakin University

Geelong

Victoria 3217

Australia

Email: matthew.barnett@deakin.edu.au

Chapter 1

M. O. Pekguleryuz

Department of Mining and Materials
Engineering

Wong Building, Rm2m090

McGill University

3610 University Street

Montreal

Quebec H3A 2B2

Canada

Email: mihriban.pekguleryuz@mcgill.ca

Chapter 2

S. R. Agnew

Department of Materials Science
and Engineering '

University of Virginia

Charlottesville

Virginia 22904-4745

USA

Email: agnew@virginia.edu

Chapter 3

M. R. Barnett

ARC Centre of Excellence for
Design in Light Metals

Institute for Frontier Materials

Deakin University

Geelong

Victoria 3217

Australia,

Email: matthew.barnett@deakin.edu.au

© Woodhead Publishing Limited, 2012



X Contributor contact details

Chapter 4

R. Lapovok* and Y. Estrin

Centre for Advanced Hybrid
Materials

Department of Materials
Engineering

Monash University

Clayton

Victoria 3800

Australia

Email: Rimma.Lapovok@.monash.edu

Chapter 5

R. Kaibyshev

Belgorod State University

Pobeda 85

Belgorod 308015

Russia

Email: rustam_kaibyshev@bsu.edu.ru

Chapter 6

J. F. Grandfield

Grandfield Technology Pty Ltd

37 Mattingley Crescent

Brunswick West

Victoria 3055

Australia

Email: grandfieldtechnology@gmail.
com

Chapter 7

E. Essadiqi*

CANMET Materials Technology
Laboratory

183 Longwood Road South

Hamilton

Ontario L8P 0A1

Canada

Email: essadiqi@NRCan.gc.ca

I.-H. Pung
Mc Gill University, Canada

M. A. Wells
University of Waterloo, Canada

Chapter 8

A. G. Beer

CAST Cooperative Research Centre
Institute for Frontier Materials
Deakin University

Locked Bag 20000

Geelong

Victoria 3220

Australia

Email: aiden.beer@deakin.edu.au

Chapter 9

W. H. Sillekens*

TNO

P.O. Box 6235

5600 HE Eindhoven

The Netherlands

Email: wim.sillekens@tno.nl

J. Bohlen

Magnesium Innovation Centre
MagIC

Helmholtz-Zentrum Geesthacht

Max-Planck-Str. 1

21502 Geesthacht

Germany

Email: jan.bohlen@hzg.de

Chapter 10

J. Bohlen*, G. Kurz, S. Yi and
D. Letzig

Magnesium Innovation Centre
MaglC

© Woodhead Publishing Limited, 2012



Helmholtz-Zentrum Geesthacht
Max-Planck-Str. 1

21502 Geesthacht

Germany

Email: jan.bohlen@hzg.de

Chapter 11

B.-A. Behrens, I. Pfeiffer*
and J. Knigge

Institute of Forming Technology and
Machines

Leibniz Universitit Hannover

An der Universitit 2

30823 Garbsen

Germany

Email: pfeiffer@ifum.uni-hannover.de

Chapter 12

A.A.Luo* and A. K. Sachdev

Light Metals for Powertrain and
Structural Subsystems Group

Chemical Sciences & Materials
Systems Lab

Contributor contact details

General Motors Global Research
and Development

30500 Mound Road

Mail Code 480-106-224

Warren

Michigan 48090-9055

USA

Email: alan.luvo@gm.com

Chapter 13

W. H. Sillekens*

TNO

P.O. Box 6235

5600 HE Eindhoven

The Netherlands

Email: wim.sillekens@tno.nl

D. Bormann

Institute of Materials Science
Leibniz Universitit Hannover
An der Universitit 2

30823 Garbsen

Germany

© Woodhead Publishing Limited, 2012

Xi



Introduction

C. BETTLES, Monash University, Australia and
M. BARNETT, Deakin University, Australia

‘Even the earliest of these commercial alloys contained aluminium, zinc,
manganese, silicon, as well as cerium, all of which remain today the principal
constituents of the majority of commercial binary and ternary alloys’. So wrote
W. Buchmann! in 1940, when the world-wide production of magnesium was on
an upwards trajectory. Those words are still true today, by and large, some
70 years later.

Production tonnages have fluctuated markedly over this time but recently we
have seen a resurgence in the use of magnesium and its alloys in an increasing
number of mainstream applications. Traditionally, casting has been the dominant
processing route, but in the last decade wrought products have found a place in
many structural applications.

The final property requirements have been increasing, seemingly in an inverse
fashion to pricing requirements. The future of wrought magnesium products will
be highly dependent on clever alloy design (combining chemistry and an
understanding of the fundamental deformation behaviours of magnesium alloys)
and optimisation of the secondary processing stages such as rolling, forging and
extrusion.

This book provided a unique opportunity to bring together experts from the
many and varied disciplines that are necessary to successfully achieve the
widespread adoption of wrought magnesium in non-niche applications. The book
is divided broadly into three parts, beginning with an update on alloy trends,
showing that we may at last be breaking away from the comment by Buchmann,
and following this with chapters discussing the most important fundamental
aspects of deformation behaviour. These chapters are the building blocks from
which the optimisation of the processing steps can be constructed, and the second
part of the book looks at a number of different processing routes. The concluding
chapters are used to discuss the applications that will be available to wrought
magnesium products in the future.

We would like to thank all the contributors to this book for their hard work and
dedication to their particular fields of endeavour. We would also like to thank the
editorial staff at Woodhead Publishing for firstly suggesting that wrought

Xili
© Woodhead Publishing Limited, 2012



Xiv Introduction

magnesium deserved a book of its own, and secondly for all their efforts in
bringing the contents together and making the book possible.

Reference

1. Buchmann, W. (1940). In The Technology of Magnesium and its Alloys. Ed: Beck, A.
London, FA Hughes.
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