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Development of Computer Aided Engineering Technology
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Summary

Based on the ”Sustainable Zoom-Zoom”, Mazda achieved both driving pleasure and environmental
performance at a high level. For high pressure die-casting, weight saving is considered to be essential,
and the innovation of the die-casting method and CAE technology have been focused on. In die-casting
die design, as a method of weight saving for making thinner plate of product thickness, we have proposed
the shape of concurrent engineering.

In order to realize drastic weight saving more than normal in next product, we determined an
ambitious target which is a challenge to limit thickness that the shape can be formed. Therefore, it is
inevitable to verify molten metal flow (molten metal flows into the product completely) which is a concern

of casting quality by making thinner with model base.
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Fig. 2 X-ray Transmission Imaging
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Fig. 3 Structure of Die-Cast Machine

—113—



EQVA B 'l No.35 (2018)

B 2 H NI D 572, ARIETEE & Hnic Btk 2 Fig. 51T~ T,
ﬁbff’u\ﬁjﬂﬁf) SR ATRE e @RS 2 BT ICBER L
o AIENRNT, BRERORMEZRY =Y e XK

£ o
%#TEM%M%ﬁét@,Tﬁm#étwmwﬁm §§ §§
BEMICERET D2 & & LT, s E % E
 Fig. td, BUEAICRAS E LRI bRk = £
XY, BEBEGTLOO8EEHET HEEE T,
ﬁ%ﬁ@#&iummmx%mmELto
-Width of the pillar -Height of the pillar
-Backup strength -Backup strength

Fig. 5 Relationship of Design Parameter of Pillar and

(h) section A-A (13 Visualizati:n area Image

Reflection Wall

HEOWEZHRET 5 &, BOEHBER M B35 K,
Ny 77 v 7L LTORENMETT 5, E@méi a

>l E
Width86mm§‘ % AHA =L N TE DEEROE L& R
(g) Cover Die im E TRAEMEETOEL Z R\ -HETRD 5, FEDE é %
(i) section B-B i B L Ny 7T TOBENA T AKX, FrRAN

Fig. 4 Die Design for Die-cast Visualization WRETAHEOEELZE THILENELT S, HHiKD
AR Xcosds” WMEDIEL L7280, ORI EHT LB
A A NS D BT, BEOREINRMELE 2 DIENL 72D, ZORRMEAFig. 610F & Oz,
Do TOEMT, B I VBB TRESE TS L4470

A MDA, N AE— KU AT DX H 72100053 D lf/ #Depend on pillar design @ Not depend on pillar design Relamonsmp of design
A 1 Width of image looks real F : Width of Test piece —Dxcas 50

A= — TRk TE DM MNEL D, —RITIC 2 ;m%‘:t";fpg'i'ﬁ;r g i::iigl:‘:;:::;fs::?)i::f:ﬁe H ; E st

D7 L—hb— TR T 210 immw&z&ﬁ®%F D gt of wor I ¢ Thickness of Visualizaion Structure

DUETHD, ¥AHA N~ BEAORIALET T

SN D AT R RNV ORE L RTHZ & O A O FB (

DREETH D, ‘ chﬁﬂfl% © e

AHIF0.03 CHREGE T T HRBATERTH Y, Bk TR b °Z% .
AT COTT 5 FH2% 2 5D =~ 810 £\ 5 E 2 HO e e
T20005D1D 7 L—hL— TR L=, ZD7=8H
PR 2 R T D 7o O OMEE FTTICB R L, T"fﬁﬂ:é}\?‘b‘

Dz ,_,r% 1 5A futo jllj(ﬁ ji/fiﬂl"}\]*ﬂ = Eﬁ‘é jf{ﬁfﬁ Thin pillar designed Thick pillar designed
EZZHNDHD, WEZED S ONEEHEHEEIZE Y IAAT Pillar Width design specification
BEEET S, 22T, @FNBISIRA % TR AER AP

WK > THELEZ P R AVN TR S 7, e ' o —" v Y 1

BIEEMIZIE, T2V ERM L, A b3 TR u 57 | * W 4
VBN EIA T AFEUER BT, AT ORI N — - |
IS L DM 27 2BAT, WHHTHD LHV T - / p;
oo 72120, 727 UVITEE Db OB & > TREAE oW pllar designed High cllar cesigned
T LEROBFBERMENEL DTV, FOmD, Bl Pillar Height design specification
BORZWIZ L o> THE A 7V EFELRWE S, B Fig. 6 Relationship Design Value of Pillar and Image
B & RpR B CRISRAZ T & 2fE & Lz, (Cover Die)

F7o, WS HEEOMEEE ) L HEIEIC Lo T, BmE
EWHE IRV O OMEE GMEREFHIMR VAL, % PLE, Fig. 5K UFig. 61250 L 7= aRiEiE _EOHR 2k

ix, No Ty T LD, BIREAKTIRO LIz BT, BRRICIEWMG 28R 5 12 D ITHEE AR 2
HTHRLY XFTOIMETH D, O, it - BT DR L, FEOBRFHIARO G 2T (Fig. 7) .
BB LS LEESEELMK L, HEORFHEL B ED

—114—



No.35 (2018) EQVE R E ]

ALY DB OBRIT, BERS CEBICAT TS
FEERLZAE L, Table 104G ¥ & - TFig. 9
DX ICHET 5,

Long flow distance Molten Metal collision Narrow Flow path

Fig. 7 Structural Analysis Results of Cover Die
Receiving Casting Pressure

Thin walled
32 XvEFs—DFEE
ARTELA I A NTIESEY AL TW5, HZE

54 H A N TOBRAEB O T E ET 5, 4t Sochwiso Asymmetrical Invtion
F 4 —NOMERE, BRI OSEREE TS L & i
BT, BAFT 227 08K mIT B L7 BRI & 4l Thin Thick
RTHHADREZHE LTS, AR ZIBWT
b, SRR 2 L, Babemic s — ki Fig. 9 Visualization Concept
ERLT, BPEAT LSO SENE R L (Fig
8) . 42 BRMAREEBROBE
LT, 1405 3 v S LT, (N#H7
Slector pin iR & Fig. 1012779,

Exchange Die

parts Long flow distance Molten Metal collision Narrow Flow path

e e e — — — — — — _ _ ]

{00000

Chill vent Ejector Core

Vacuum seal

Ejector Die

Fig. 8 Structure of Ejector Die

WEREE Y, EER T - 27 - ST THRIN, Fig. 10 Example of Visualization
XY BT 4 —LEZEX I REOKT, vV X TRET
2V v —=Tuay s LEUL Lz, £, BEREH 728, EROBIMELRGET 5720, TOwE:
BT, EALXal—F—2BEZERTLH D FHHI L 722385 Y 3 BPE L FAKRETH - T2,
DRIZERIE LT, D WSHERE Ok#ED @ 720CR WKL, 722°C

2) TREHIRE (K#E2) : 670CRBWIX L, 668C
3) K : 354%+8g

4. ZRNAIRIERER

4.1 SEERGM Lok# 4) A7y MNEX 1 50.0+1.0mm
FEBRIL, Table 1OFHIET- &, KL Lz, 5) &RURE (A 7 AMNE—Z{E) :120£10C
Table 1 Experimental Conditions AU 1T B IT A% & LT DO Fig. 11(a) Th 5,
R EE1X720°C, #— F A — F50m/sClRl—& L, P
Control factor Levell Level2 Leveld . . .
Decompression 80KPa 40KPa atmosphere [£80kPa & KRILEZ i L, GicERICGGEVWSEHSD Z &
S i | ow 1St e, VR F LB A Y I A DI AT
Sa':;a‘ﬂe h S‘::"B S:Higzl Branch L, RIJETITEGOIEN Y BREV, T, Frb
O on shape om

T 4 —HNOEEEHUC K- TEBETHIEE Sh, Ak
DRV BELIINT bizled L ERT,

—115—



EQVE BT

No.35 (2018)

Temperature = 720°C gate speed = 50m/s Bloe
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Fig. 11(a) Compare with Vacuum Effect
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Fig. 11(b) Compare with Viscosity Effect
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Fig. 14 Calculation Accuracy for Filling Sim.(Individual)
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