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Magnesiume &

1) A4 (Light weight) HIE : 1.74 ~ 1.81
diecastingZ} thixocasting 4 B Al HIB2| Har0l Dot 22te X0l= Y2 0.6~1.2m FEDEX| =A% Obs

P Steel2 2HR 10022 FUS H2 €t 352 YU A

Metal H(lead) Copper Brass Steel Zinc Titanum Aluminum | Magnesium

Hi2AH 144 114 108 100 90 58 35 23

2) X142t M (Dimensional Stability)
annealingOlLt stress relieving treatment?t B8 8

> MgE 32 By
1501C, 100AI2F JFR : 6x 1076 B & (100COIBIS HHYR LAY 4+ US T XHABY)

3) W S22 =(Damping capacity)

4) &AW &4 (Impact and dent resistance)

5) FEE X (Anti galling)

6) @RHMYX(EMNE &S
Platic MIZ2 ®XHI shield EHHIt B8 Mg2 2T THHIOI shield B3t AN SHE M2t BER.
0l2U4/S shield S42 & 1.BMY SFHAMDF BN US

7) &2 ST EE (High thermal conductivity) (2 24)
Mgt Plastic® REIE ®XI10) housing® BZ ISE2TE & 27WS LI NAL J2 Mgl 6TEE R
S PCU M8 22 YHES MRDI3 ¢E a0 Mg A0l HX 220 ACH

8) 254 (Non toxic)
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9) HIX214 (Non magnetic)

10) L4324 (Low cracking tendency)
1) W24

12) 1S3t B0l

13) Y4 AF

14) DY &Y
e 2o AR Mg HEO 8ol LS

15) mp2t RO meltingAl 22014 XD ZC},

16) J1 B (@AH)0l FLCh
MOBI2ES FAXMTO0 Ho| & 2220 BASTI BB OIHIIBAIZ 4=, 58 J%, 274YY AF)

17) 2X40| € FHGE= ABSUE Sl B 30 BO0F HS0Y 0I]Al 2F 2| QIS 28,

18) % X4 (castability)
Mg 222 AES20 HIZEI B2 S0 ROt DHHXY B0 HO YFHO B3,
Fe2t 2| HIS3HN &8,
P X0 oSt Mo S8 die castinglfl R2IB THA MgBE2 AZS0I WE AF
@ Cycle Time &2 @ S84 ¥ QRS AFTH @ SHWEIFY
® Hot chamber0il 2|8t Moty 2ot

19) MMy
650C2 M0 A Bt b, E8t Mgl HZ HXEA S € 1/43 0 A0l JHs3IS2 E F% B3 w8,
MABHOUA 2458 Mg HAUSHMA BESS WG Y28 88 OHA30 QY X2 SEBr SEMA
THALRO| D=

Magnesium®| &&

1) AHEL0! AIRSO BIs HOIZLH

2) ot 24 HEY

3) Jtely, A BWH G2 AWHNIER

4) 882 &3ty

5)NnE &

6) JtAXz

# flux AHS Al

7) BHAASO 8 SOHI AA

8) TR WAL FEUS EUSCZ gt F@2 LAY Xt

-321-




| HEBo gawsd 0= 98

- ¥ & (strain)

[ ] !
[ #94 a s4en | SZED Azes | ( SUAAS A 94 W | ‘ SR € Ygus j
] g
[(wwrs | [ #sen |1 se3= | i‘:'j:: BEINETT:
A#8E % $RRE || % 933 dnes
—ue :
[(1ae=sa | [ esess | e
H Azag || €z
i
:
'
:
1
:
:

¥, 240 Ao 94
e
e s N
Y]
e -
eize .

HES &5

XSFE

HME(SE)

- SUEBA(RYS RS,

-@mes

o FXEH

sticking) . ljl?JQ . ff!ﬂl(){ «BEEL, SYRE . BX&HIC AV
CUSBEE(UZY, 2528, g8 axel - ABE3 BF K0 =g
NE porosiy) S2EQA WY N « Plunger speed - Pross A%t
« JtA Hole, 8832 cBEZE IR HE « Sleeve & -

3= < o2y

1

B TR

« Cycle time
« BHAUQIHIIZ, HUEE)
« J}S (Y] Trouble 0l =)

s E=FAZ  SEEAAZ
c NZEBAIZE « FATHAIAIRE

SEEAR L
- 3YA2E

=1 S

» Gate, Runner AIAE
- BYBZ, =28

« OIEW, X+ET, 7S

=8 Cost

o SESF IR
- SNBSS SOt
- WA, 2AHS
=1L

P AQE & HoinerEe d3
« 38 XY F ULFZA ES
- 3E3HBY, BB
«2HERS BOIY

- 2 HARS 80l

. Foudiel RIEH, BY
< 1BEHle BT
. DEIE

cBEFRN, 3

-322-




Special Features of Mg Die Casting

@ Filling times 30% less than with aluminium
@ Gate velocities of 90 to 100m/s
@ Gate thickness approx. X0.8 mm

@ Die temperature approx. 220 to 240T ; necessary to work with
tempering equipment

® Optimal gate system
@ Conicity 1 to 2°

@ Magnesium has a low viscosity ; a stable die is required in order
to avoid flash

Analysis of the film recording in 7 pictures

N A | N Gate is closed and
wave comes back
Metal rises at the plunge‘r Formation of waves N N2
YA Y i :
. - e e e® A onclosue
Completely filled up within the sleeve

The height h does not Wave moves forward

change until the sleeves and breaks away from 7 A A
is completely filled up the plunger — EQ_, i Eﬁ
4_; Y A— N A — Air enclosures ;
(Second phase) sleeve filled up ;
Die cavity filling end of first phase

The wave strikes
the opposite wall

[T
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Pre Processing
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e Y o R
Post Processing
. END _ CHOIHAE AR X
Example of Die Design
1) INPUT DATA
Data of Shot and Die Data of Die and Machine
DS-Pagel  Short Description Data DS-Page | Short Description Data
CASTIN{ Rho density alloy AZ-91D 1.75
G Msol solid glemd CASTING| d M plunger diameter 50.0 mm
CASTIN 0.95 ™
G K Rho idensity factor Rho M liq. alom? CASTING activ active sleeve length | 466 mm
CAgT'N 1B pr bisquit thickness | 30 mm || CASTING| sA gate area 204 mm?
c“‘g“" ml | totalcastingweight | 571g ||CASTING| s Air vent area 15 mm?
CAgT'N mA weight after gate 3a2g ||TECHN/| tF fill time 0.018s
CAf;T'N ms | weight a""s’1MF $ensor | 1499 ||casTING| AM | projected area —total | 600 cn?
CA(S;T'N m Ov weight after overflow 86g LOCKMAT n’:)rl;\ nominati locking force {4,200 kN
CASTIN . . pQ2- "
G mSP/l casting(s) weight 256 g DIAGR F L dyn filling force 195 kN
CASTINI spn number of casting 1 Stk
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Hadheho

Hesults'of filing analysis

{b) Air pressure distribution

(a) Filling time di-stribution

W &

@

Results of solidification analysis

(a) Solidification time distribution (b) Hot spot distribution
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Magnesium_AMS50 Propertles and stress limits

Name Value
Modulus of Elasticity : 45,000.0 MPa
Poisson's Ratio 0.35
Mass Density 1.8%10°% kg/mm?
Coefficient of Thermal Expansion 2.6X10%1/°C
Thermal Conductivity 0.07 W/mm-°C
Tensile Yield Strength 125.0 MPa
Tensile Ultimate Strength 210.0 MPa
Compressive Yield Strength 125.0 MPa
Compressive Ultimate Strength 0.0 MPa

Results of compression test (vertical load)

Load [N] Maximum displacement [mm] Maximum strain Maximum stress
[MPal
1500 1.37 1.28X1073 92.06
2500 2.29 2.13x107? 153.41
4000 3.66 3.4x107 : 245.43
5000 4.58 4.25%107 306.77
A =2
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