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Establishment of a method for minimizing gas defects in die castings
manufactured through high-pressure die casting

Nikawa, Makoto
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The purpose of this study was to examine the mechanism of the process of
adding pressure during the solidification process of molten metal flowing into a mold under pressure
in the high-pressure casting method (die casting), and to investigate specific methods to minimize
the internal porosity of the die castings. This study clarified that the solid fraction at which

pressure transfer stops in Al-Si-Cu alloys is approximately 70 %. A predictive model of die
temperature was also developed to estimate the molten metal temperature, which is a factor that
determines the pressure transfer time.



X C—19,. F—19—1. Z—19 (58)

1. WFEBAG SO 5

PG XGRS T A BB & ATe, F oIRGB DO KE T A NRIK & 72 o CTEEE % o
EICZEALNRAET D Z N DD, ZOZEHITRSLOBECR S HEME T2 HERTH Y, JH,
HICRAESERWNWI EREEE et A D TEEL 2D, HDHEMNICH AZNG LR
SBRN D LIMESIND ET5. 0L X, ZEHNOREE R B AR~ DB M ARG 8
DIELZIZERIR B —ThH Y, 2OBRMMICEETE T2 LIRET D &, WleEH ol 213+
TOERIZE > TH LD b/h S o RETEBESRTICHACADOND Z 125, L
L, EERIZIXEL~OBBEHIAREICEEI N, WD EICERETS. 2F 0, EHOMEER
BRI SND Z 2D, 20L&, TAZNET 5 OREAE O BRI
RETHNTEMR SN T RTAEET 2 TSNS, Z OAREE TR 5 O VA @l 4 8 73 e
B aUL, REREAXRMERTLHHENTEHZ LD,

Z O E RIS D7D, HAZEWEMTE D 2B S kil, ToMIicEme Rz 5 —
WCEHE SED 2 ENEZOND. L L, A B A OEWEEE MR 5 72 DI I3 ERRIC
DIV IE LR 5 2 IFBERTIZRN. 2079, Wle B 2 niET 5 £ O & HE
WML B,

2. MEOHD

AW DEAEHI 72 BHIE, XA B A MEICBW TN O % K/MET % FiEa N+
HZEThHD. XA A NMEO TRERTOEMEROER 70 AZEE L L XI2, /KBEWE
BT DDLU T OMRGHEE 23 E Lz,

O EEEER & E BRI O BR O fRH

@ D2 FLY A R & VA IR 0 VR I IR I 0D BE 4R O iR B

@) [ e IR U B DR R OIRE B L A HEE T 5 TR E L O FHIET LD

ML

INGEBELNCT DI EICE ST, BN LET TV 25 & & TR il 4 JE o [E
BXEN E E MR EORBMBREW LN ETHZ EEHE L.

3. WrgED Sk

ARFZEClE, &TINICTE L2 e B IS M E N ENOBb 235 & &b, XA 0
A NEPIZRALTZZZILEZNET A2 LIk~ T, EHBEEEELT A XL ORZIEM L 72
(L%, EBRA LT5). £, SRIREEA O THET VEBEST L7120, EHE L ORE
U ERE LM AT 200 >3 v FodgikIEZ T o7 (LI, EBRB £ 95). 2D
LE, BEHOE I ESLERET D 2 LIC ko THMEL2HIH L, MeE 2T 52 &1ck
> TEANREEA & FE & OB 21T - 72

FER A TIE, HHLEACOTAS—VEREL, B2 REAHLZE L2 XA
T A NFEERAZ M L7z, Fig. LIZX A A MR E OFT AT — U ZikiE Ll L v ofdE
T, WS RBICEABMIMEND Z LI Lo THRATAHIH LY Ol 5 o OT 2% )
ETHZEICL ST, JENEEHTE LT, SREMEHZIX Al-Si-Cu &4 CTh 5 JIS-ADC12 % ff
AL, EGIRE% 680°C, #Hi&)/1 /)% 50 MPa, S 2 ERFIZ 0.1 m/s, @EFIC 1.0 m/s |2
LS W7o, SRORELEFIEZ, KOHE (L% NC), 7/ h—Rra—7 4 7 (L CC)
ZEH L7-. Table | ICEBRSI:A 1T,

3 6.75

Cavity 4
8
Pin .;_‘
e
= Pin Z;i Strain gag 3
thermocouple
2
Pin 1
e <
Ejector pin
| 30 ™ Runner
L

&
// Biscuit

Fig. 1 2-D drawing of the die castings and location of the strain gages in experiment A



Table 1 Experimental conditions in experiment A

Item (Unit) Value
Casting material Al-Si-Cu alloy (JIS-ADC12)
Melting temperature (°C) 680
High / Low injection speed (m/s) 1.0/0.1
Casting pressure (MPa) 50
Strain / Temperature recording frequency (kHz) 1/0.01
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Fig. 2 2-D drawing of the experimental die and location of the strain gages in experiment B

Table 2 Experimental conditions in experiment B

Item (Unit) Value
Casting material Al-Si-Cu alloy (JIS-ADC12)
Melting temperature (°C) 650
Injection speed (m/s) 0.3,1.0
Casting pressure (MPa) 30, 40
Flow rate of cooling water (L/min) 45,13
Strain / Temperature recording frequency (kHz) 1/0.01
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Fig. 4 Relation between the total defect volume and the number of defects
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Fig. 5 Relation between the solid fraction and the strain during one cycle
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Fig. 6 Heat map of features with high correlation coefficient with the objective function
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Fig. 7 Comparison of the predicted and measured die temperatures
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