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PREFACE

Just in the first year of China acceding the WTO, We are here in Shanghai, an
internationalized metropolitan city, to convene the Third China International Die Casting
Congress (CIDC), the meaning of which is self-evident.

_ China is a great nation in foundry industry, its output of castings has already surpassed
twelve million tons per year, which ranks in the second place just after the U.S.A. in the world.
And this amount of casting output has been continuously showing stable rate of growth year
after year. And at the same time, the foundry technology and foundry equipments are
marching ahead with great strides to the world first class level. Comparatively speaking, the
die casting industry in China is relatively a newly developing area. After recent development
during late 20 years, its rapid development trend of die casting in China has stood out. In
recent years, the growth rate of annual output of die castings has surpassed 10% and the
output has already exceeded 350 thousand tons per year. The application fields of which die
casting being employed are getting more and more extensive. However, in comparison with
advanced nations like USA, Japan and Germany, the comprehensive level of China die casting
industry needs to be improved, the technological advancement needs to be driven forward,
and R&D needs to be greatly enhanced. In sum, there are still lots to be done in the field of
China die casting industry.

Based on the above understanding, the Foundry Institution of Chinese Mechanical
Engineering Society (FICMES) successfully held the first CIDC in Beijing and the second
CIDC in Shanghai in 1997 and 2000 respectively. The FICMES has decided to hold the Third
China International Die Casting Congress (Third CIDC) in Shanghai on 25~28 April 2002
with joint efforts of Shenyang University of Technology. After more than one year’s hard
preparation working, the congress is now opening. The proceedings may reflect the latest
development of die casting industry, I firmly believed it will be very much useful in pushing
forward the advancement of die casting technologies.

The papers included in this proceedings have been carefully chosen by the editorial
board from a large collections of manuscripts presented to the congress. But neither the
editorial board nor the editors have any responsibility for the technical contents of each paper,
it is the authors who should take responsibility for their manuscripts and possible errors.

At the time of the opening of the Third China International Die Casting Congress, I, on
behalf of the organizing committee, would like to express my appreciation to the
denominations that supported this congress. My hearty thanks also go to the editorial board
and all the editors who are professors, lecturers, Ph. D students as well as graduates from
Shenyang University of Technology.

Finally, I would like to express my kind appreciation to every author and every speaker
because of your great contribution to the Third China International Casting Congress, without
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~ your great dedication, the successful convening of this international congress would not

become true.

Member of Institution of the Standing Committee of the FICMES
Vice-Chairman of the Organizing Committee of the third CIDC
Editor-in-Chief of the Proceedings of the Third CIDC

Professor and Vice-President of Shenyang University of Technology

Dr. Rongde LI



CONTENT

- - 3

EEESIE ﬁﬂgﬁ&ﬁ.ﬁ ........................................................................... 1
EEH, /R, FEF

*@Eﬁm&gﬂ;ﬁ ....................................................................................... 9
HAEF, EEHk, HR |
ﬁ%ﬁﬂ@é&ﬂrj W&;ﬁ MEEEREBEE LR F 1)y  GOTT T T OT PP R SR PIPPIPPPPPPPYIRS 17
WA, FF, BhA, Rk, RVi
21 ﬂﬁmmﬁﬂmlmmykg& ........................................................................ 24
W. C. KEUNG, Kinny L. K. YEUNG, Ricky Y. C. TSUI :

“ Afit” EH@*EE%& ................................................................................... 33
k& : ; |
Hj:ﬁ_\‘z}iﬂﬁ%ﬁﬂ: IT PRV RIE S eoeeeeeeesererstanctnientinnniinninntireteitaiieitieiisectecsacsses 39
XBE=
Aﬁ%ﬁ@ﬁ&%ﬂ%ﬁ%ﬂﬁ EPR R e eeeeeeerecncrcttintiniiiiiiiiiiiiiiicniniiceie. 44
=
A SRR B PR AR LG PEIR o eeveeeeeerentecsssstntonisitttsinnisintncensrnssrensssssssaenes 48
EHE
%gﬁﬂe[ﬁ;&%q: s S WA K B{%ﬁ:yﬂgﬁﬁ ........................................ 54
XY
:F@ﬁﬂg%&;ﬁggm .................................................................................. 59
FM, ¥R
R BRI S ARG TV BB R R reeeressrrertonsnttuienittnnciininnioisenuennens 66
W. C. KEUNG, Kinny L. K. YEUNG, Nelson W. K. HO

KO RBRFESHEE

s FHOTES AMSO BB T2 PERB AN ooereesseerssesssssnnnnunniiieitiiitietninenenssiesiensens Al
NE, ¥, HHR
AZ91D %%ﬁ*ﬁﬁﬂullzsmmm%mn.................................‘ ..................... 78
RE, R¥H, KB, BT, ERE, T/, KT, X4t
HBEBTEENT AZIID S4B ST RS BB -oreeormeeremrenmrermrceiiinanteiiatnacennnns 83
xRk, oA, HEA, XNE, KX, Fit, KE
KERTDTEG AZIID GBI GHERB orrerrerrrrersctrtnniiintitiiietccitetacnicne, 92
Z#E&, FRa, LAK, RE&F, 258, TER
FEBEAS AZ61 BB R ST AB A S SR I A ARG e veeees eeeeene08
4, IR, ik, xE, RE, ¥K
O AR R BTGB AR BYFGL e -oveeeserersreresessstiinissinisinnsscnsnitsssscsssne 104



Proceedings of the Third China International Die Casting Congress

FER, KR, RER, LAK, 2,8, Z#%

BERMINEESE AZIID HEEE G BEPMERR oottt 109
Bohd, NAE, FERH
%«%ﬁ?s S B AR — AT ER G o eeeeverreremcancininititiiinianenee. eeecssannacasssrensas 116
FHL |
%Aﬁ Hgal;%mgﬁgg ............................................................................. 126
ERFE ‘
;&ZJZ%A%}EEMH‘ (SHADAN) 'ﬂﬁ%&tﬂ ......................................................... 132
AAXRZNFR R 2R AN
&, LR X B A%
ZA %ﬁﬁﬁ%ﬁﬁ*ﬁfﬁﬂ‘ﬂﬁ] Hgm QE eresevseereccesesesntntesetnratasacestectsesntnrorsasaanas 137
2Rk, THEMN, Akk. @4 :
LA A6 A EBESTT N BRI AR ST oreverreresecssssesssnsesesnsasacacas 142
JERM, FF, §RA _
Y5 1403 i s 7 N 1111 31 RO OO RSO SRR TOOoS 149
E$k, kX, AR :
WA ESREPLRE mﬁﬂ&&%ﬁ.ﬁ ............................................................. 154
THEM, HF, TEL FRRB
3&;&3 K ALOs/LY12 ﬁ%ﬁﬂs}% . ﬁﬁﬁ I—ZB}% .......................................... 161
K&, FRE, LM, Epih '
E%%’%ﬁ&%ﬁﬂgﬂﬂt I_Z?%ﬁ ................................................................ 169
PRE
ﬁ$€gﬁ¢ﬂgﬁiﬁ ...................................................................................... 174
Fa%, a¥n
AR R IR AR R A R S R R E G o veeeeereeesserenessssnnsnssuncsennsenen, 180
VAR, Bif, Iy, AFX, M, R4
ﬁ&ﬁ% *ﬁg%ﬁﬂgmﬁg ﬁﬂﬁg ﬂ&%ﬁ%@&ﬂiﬁ: ............ qecessecansiatesarsassrsaracanens 186
Tf%’ #%:"&‘ $2§—§—’ ﬁﬁ.’ s ﬁ'ﬁlﬁ‘
ZA2T S4BT IR LA R oo evveeessssssessssininininniniessinunniiainiesne, 195
Mo, £W, FR4E |
ARG E ST FERYUBE TG +veerevreeersreretnenstitnsiitienttiisie ettt 200
REW, HEE, ¥RA, BRHF
UBE /A-ﬁ] M%}EI‘Z%{] UNRC é_\\ﬁ]#ﬁ@?&%}:i%%.."n"..‘ ........................ 206
A B|EE
: X5 - Wl % ]
ﬁ%f Hg% B;_% %\ ,@E ......................................................... esesesccscstscstcesttaaacsoncane 220
T AR



B}_‘%%ﬂ%ﬁﬁfﬁ“&% ................................................................................... 224
5. % 3 -

ﬂi%;ﬁ; Eﬁﬁ-&‘ﬁ- ......................................................................................... 228
RER '

Eﬁﬁiﬁﬂﬁﬂ_ﬁ%&* ................................................................................ 232
Bad, BAMR, Bh, H=x, Fisx

ﬁﬂz{%m mmﬂmﬁtﬁu .......................................................................... 236
%, Ft, THF

EE%H:E }ﬂc q:.&ﬂs }g\i ﬂﬁ%ﬂ ............................................................................. 241
x| #

EE%%B |“J %'”Eﬁ TPM m%ﬁﬂﬁﬁ ......................................................................... 247
M. ISOGAI :
i#**ﬁﬂﬁ$m%iﬁlz .......................................................................... 254
L. ITEN '

_‘ﬂ'ﬁ@ﬁ]ﬁ EE%H;BQ%% T 1 ] M T T P T PP T TP P TP T PP T P PP TP PRTP PSP PPPPeS 261
S. KUBOTA

i HALE A

Al-AlsFe %ﬁ;@ BBBgHgJ\ % f&ﬁﬂ mﬁﬁﬁm ....................................................... 272
FR%&, ART, FRE

ﬁEE% Ii fﬁﬂﬁﬂﬁl’f&&* ...................................................................... 281
wE, #%, &E, Riax

K EBE A S A TR BRI S R BEAE o veoeeerereserersessssssiansnnnnnnensniesnaieiaosnees 287
BIWE, BE, LER, RERK, #TX

%“%ﬁ%ﬁfﬂﬂ‘ﬁ mﬁi‘%ﬂiﬁﬁfﬁﬁ'*ﬁ 5 'ﬁ‘]ﬁ%ﬁ: .......................................... 293
®ER, REBH

%gﬁ%ﬁmﬁﬁ%ﬁg %ﬁ‘fﬁﬁ‘ﬁﬂﬁ% .......................................................... 298
W28, B, BFe, FI4%

ﬁ{uﬁ%{ﬁﬁ&ﬁ%ﬁﬁﬂﬁﬁ* H&J MFH .......................................................... 303
Rérx, K4, X

EE%&#&E%% CAD mg{i 5}{:& ..................................................................... 309
wE, wE, B, BE

RS E TR ERLTE B FE BT B oo erererreresnnninninniiiiiiiiiiiiiciiiiiaiinieci. 314
wE, RE, #HE

EIFN&E!% Al-Si-Mg %ﬁ@mﬂuﬂm%mﬁﬁ ................................................... 319
WaF, Rigd, BEA, KK

E% T mﬁﬁﬂﬁﬂjjﬁﬁ— ............................................................................. 328
EXYN, Hal, HEM, ®ER, HoE, Fndg

8] &jﬁﬁﬂgﬁﬁmﬁ%ﬂﬁ&mﬁ ................................................................ 338
FukAr, Hrk, AR

B ZRT | oeereereereoneresrtiiiietiiiuiiiiiiiiiiioiiniaitetiiititiicitiiiiiiiiiaiiitieciitassrstesecisasties 343

—II—



' Proceedings of the Third China International Die Casting Congress

CONTENT

SURVEY
The International Status and Analysis of China Die Casting Industry ««+++=++*= sesesesceses 1
Y L. TANG, §. XU and S. F. SU
The Status Of China Die Casting Industry ........ 000000000000 07000000000000700000108000000000000as ..-9

S. F.SU, Y. L. TANG and S. XU

The Development of Thixomoelding Technology of Magnesium Alloys and

Our Opportunity and Countermeasure:««:«++++s++++ssssttrasstttessttassiatassstsassrencscsss sesens 17
D. B. ZENG, S.8. LI, J L. TANG, J. L. DAl and A. G. DAI

The 21st Century Challenges for Die Casting Industry in South-East Asiacerreees srevesese 24
W. C. KEUNG , Kinny L. K. YEUNG and Ricky Y. C. TSUI

Dle Castlng Industry in Chma aftel' Entry Of WTO ............................................... 33
C. F. SONG

Application of Magnesium Alloy on the IT Industry in Japan «c:ececeeeoee LIRS eresaeas 39
& HICINUMA

The Opportunities and Challenges Brought to Our Die Casting Industry

after Entry to WTQ «cessetcscocrcsatossnccsonaae 44sacessscscserassssrsranerrrnee sevesaseesssesataisinnians 44
PX QI

Molten Metal Surface Blanket for Magnesium Status of Technigue

and Synthetic ReView ...................................................................................... 48
Y. Z. WANG

Some Metallurgical Aspects of Semi-solid Die Casting of Aluminum Alloy

and the Analyses Of Casting Defects .................................. Sesetesssncescccsstacssosansannane 54
X. Z. PAN

Survey of Squeeze Casting Technology Development in Chinas:s+seeeseeses vecesees seseces 59
F.X. Qland W. J. TONG

Recent Development of Magnesium Die Casting Industry in
Chinese Hong Kong and the Pearl River Delta of China««:«:«ssesevsestereass ALCELLALIE D 66
W. C. KEUNG, Kinny L. K. YEUNG and Nelson W, K. HO

Magnesium ALLOY DIE CASTING AND SEMI-SOLID FOUNDRY

Effect of RE Nd on Elevated Temperature Mechanical Properties of AMSOHP:-+++++-+ 71
Z.LIU, X. ZENG and H. T. JI
Research on the SSF Technology and Application of AZ91D Magnesium Alloy««-«:++:+-: 78

K. ZHANG, J. X. ZHANG, J. XU, L. K. SHI, D. J. CUIL J. LEL Y. X. ZHEN and X. P. WU

___IV__



CONTENT

Effect of Electromagnetic Stirring on the Microstructures of Cast

and Extmded AZ91D A“oy ............................................................................... 83
X. G. YUAN, C. XU, L. M. Y1, Z. LIU, §. H. ZHANG, Y. XU and S. G.ZHAO

Microstructure and Properties of AZ91D Magnesium Alloy

with Semi_solid RheO'diecaSting Process ............................................... 92
$.5. WU, D. N. LI, Y. W. MAO, X. J. SONG, G. Z. WU and J. R. LUO

Mechanical Properties of As-extruded Bars of AZ61 and Influence of Aging Time

on Mechanical Pmperties ---------------------------------------------------------------------------------- 98
FE LI C. Y WANG, H. T. JI, Z. LIU, K. ZHANG and X. ZENG
A Research on Semi-Solid Rheo-diecasting of Magnesium Alloys:«+«++++++++++ssseeenceecs 104

J.R. LUO, Z. H. XIAO, X. J. SONG, Y. W. MAO, G. Z. WU and S. §. WU
Friction and Wear Characteristics of Rare Earth-Containing

Magnesium Alloy AZIDD:-ce«seetteeeeststttuatinieiniunariietttutestoereietrestssacsssssitrasscases 109
X. H. YANG, Y. B. LIU and Q. J. QI |

New Manufacturing Technology of Magnesium Alloy Product-Thixomolding «++++++++ 116
B.W LI

Non-chromate Treatment System of Magnesium Alloy +++++++ssssesereesceeesnararerenaceneeas 126
K. WAKAHARA _

The Chemical Treatment of Magnesium Alloy Used SHADAN ¢+ tccscseescecctancanninnannes 132

Otsuka Chemical Co., Ltd., Japan

Al, Zn ALLOY DIE CASTING AND SEMI-SOLID FOUNDRY

Determination of Holding Time in the Squeeze Casting Process of ZA Alloys:+++«+++++++ 137
R.D.LLH P YU, Q. C.XIANG and Y. H. BAI

Study on Transient Rheological Behavior of Semisolid A356 Alloy and

the Dynamic Evolution Of its Primary Phases oooooooooooooooooooooooooooooooooooooooooooooooooooooo 142
J. L. TANG, §. 8. LI and D. B. ZENG
Discussion on the Technelogy of Squeeze-Casting Wlth Aluminum Allgy:«ceeeeseecececes 149

D. G. TANG, Z. Y. XU and Y. L. SHEN

Analysis on Flow and Deformation of the Metal in the Process of Liquid Extrusion::-154
H P.YU L TSUNB.YYUandR. D. LI

Research on the Forming of Tubes and Bars of Alumina/LY12 Alloy

Composites by Liquid EXthiOﬂ Pl'oceSS ............................................................ 161
L.H QLH J LLZ K. SHI and P. L. CUI

Study on Production Process of Elevator Step Die Castings in Aluminum Alloy *+++** 169
Z. R. YAN

Pmductlon 0f the Dle Castlng Cyllnder-Block ..................................................... 174

J. H. Ll and Z.Y. XIANG

AVSiCp Composite Castings Manufactured with Lost Wax Process
llnder LOW Pressure-u:-lco.c&.culnln.co‘-n--oo-o.’-.-.--oc-.o-ou---coo‘nooco. ............................... 180



Proceedings of the Third China International Die Casting Congress

J. M. ZEGN, Y. H. ZHOU, X. Q. SUN, K. W. ZHOU, H. GU and J. H. MO
Electromagnetic Equivalent Sprue Height and Mould-filling Ability of

Aluminum Alloy Melt Under Traveling Electromagnetic Field+«sesseeeetecrcccsacaccaniacs 186
H.S.DING, J.J.GUO, W.S8.BL J. JIAand H. Z. FU

Experimental Study on Extrusion of the Semi-solid ZnAl27 Alloys:s+cseseeeeserereacac 195
X.H. YOU S. LOUandT. Y. LI

Prediction of the Pressure Filling Ability of the Semi-solid Alloy«s+eseeteceecereercesseneces 200
S. M. XING, L.Z ZHANG, D.B. ZENG and J. T. SHI

Feature of UBE Squeeze Process and UNRC Process (Semi Solid Casting) *+«+«+** veesses 206
M. UCHIDA

DIE CASTING EQUIPMENT AND MANAGEMENT

Latest Die Casting System of Magnesium «««««+c:sessesssssatetsmotisinsnininuiniiiniiiiai. 220

Y. KAWAWUCHI '

Factors Fixed Quantity Control Device::s+s s eteseerrerssisntiiintiiniiiiii. 224

L. D. ZHAO

The Design of Manifold Body for Die Casting Die ss+++tsesessssseeecessecsssaserninnsscniancne 228

Z. M. XIONG

The Technique of L.ow-pressure Die Casting Filling with Electromagnet Pump--++-+-* 232

J. B. HOU, Y. G. PENG, J. YANG, Y. LIU and L. X. HUO

St“dy on Die Materials for Stainless Stee] Utensils ............................................... 236

Y LU, W.S. LIand Z. P. WANG

The Management of the Changed Point during Producing Dle Casting:eesoresserscessese 241

S. W. LIU

Management Activity in Die Casting Division through TPM eeoresoesesecans R 247

M. ISOGAI

Casting Processes for the Light-weight Car of the Future:s:teseseereccscesaroccccnsaccacecceee 254

L. ITEN

Introducing a Castmg System to Achieve High Quality Die Cast Partses:ccececeererecenes 261

S. KUBOTA '
COMPUTER APPLICATION

The Numerical Modelling of the Forming Process of Microstructure

for Al-Al;Fe Eutectic ABLQy e +seereseseessssnnnssintiiiintneiiiiitsiinitiiisiitisiiuitttianiens 272

R.D.LILLZ P.ZHOU and §. J. LI

Technology of Low Pressure Casting Filling Simulation Optimization:-«---scseceseeeeeees 281

H. XU, Z ZHU, H. HOU and H. Y. LIANG

3D Simulation Research on Semisolid Filling for Aluminum Casting:-«-ss=secseeerereseces 287



CONTENT

M. §. YANG, H. XU, W. M. MAO, A. M. ZHAO and X. Y. ZHONG

Die Casting Simulation and Program Condition of Magnesium Alloy
Luggable Comp“ter Crust 0404060 eeeatesniI0t00030000R tItrecaitetentesnendsedscaserisces vesetssesncnee 293
S. Z. HUANG and Q. M. HONG

Study on the Numerical Simulation of Temperature Field of Aluminum Wheels

during Liquid Forging .................................................................................... 298
Z.M. DU, X. XUE, X. H KANG and S. J. LUO

Application of ABX in the Process of Mold Filling Simulation for Casting::+«««scsese2-- 303
H. Y. LIANG, H HOU and H. XU

Development and Research of Runner System CAD for Die Casting Dies +«tcseeeseeces 309

Z.ZHU, H. XU, H. HOU and J. CHENG

Computer Simulation for the Regulation of Pressure and Mold Filling System

During Low-Pressure Die Casting:+«-+++eeeeseessesosaneeces Teseseeateesettacstananenteetteattatanstn 314
H.HOU, H. XUand Z. ZHU '

Study on Temperature Field in the Non-dendrite Al-Si-Mg Alloy

HEated by Inductor oooooooooooooooooooooooooooooooooooooooooooooo €90000¢000t0rrarevInrttates Ssatasacnsses 319
L. P. XU, H. H. ZHANG, G. J. SHAO and L. XU
Computer_Aided Design Tools for Die Casting Process ---------------------------------------- 328

S. B. TANG, Y. G. YANG, G. §. TANG, W. J. XU, J. F. ZHU and X. F. JIN

A Study of Liquid’s Filling up the Cavity of Mould on the Indirect

Vertical Squeeze Casting ....... teetssscecectiosestsosbaiee seseane a ....................................... 338
J.X. LUO, X. PAN and L. B. PAN

AUTHOR INDEX .............. 000000001000 00000000000000000000000006040000000000000000000000adacartssnsa 343

—VI—



The International Status and Analysis of China
Die Casting Industry

TANG Yulin', XU Shuang’, SU Shifang™?
(l Foundry Institution of Chinese Mechanical Engineering Society, Shenyang 110022; 2 Shenyang
University of Techhology, Shenyang 110023)

ABSTRACT

The conditions of die casting industry in the South-East Asia, Japan, Hong
Kong, Taiwan and other countries or regions in the world are surveyed. The
industry and market of China die casting are introduced, and the international

status of China die casting industry is generalized.

KEY WORDS Die casting industry, Market, International status
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