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Development of Die casting Technology with Tensile Strength over 250 MPa

BEOIDOBE A
Hiromi TAKAGI Sumi YOSHIKAWA Masato YOKOYAMA

High productivity die casting technology with tensile strength over 250MPa has been developed.

This technology is achieved by attempting following three ; development of prevention technology of

casting defect, development of high strength material charges composition, and an application of heat

treatment technology (T5). Major technology for prevention of casting defect is owing to develop-

ment of high vacuum die casting technology and development of heat insulating sleeve lubricant and

it’s application technology.

This technology is applied to the production of a major part of Scroll Type Compressor (SC08)

which demands of high strength and high pressure tightness.
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Fig. 2 Development of high strength die castings
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Table 1 Chemical composition of Al alloy (mass %)

S Cu Mg Fe Mn Zn Al

9.7 4.3 0.62 0.55 0.40 0.02 bal.




Table 2 Casting conditions of test

Die casting | 650 t horizontal cold chamber

machine die casting machine

Die casting | Vacuum die casting with squeeze

system die casting
{Vacuum die casting ; ON, OFF)

{Squeeze die casting ; ON, OFF)

Operation Hand spraying and picking
Melting 993~1013 K
temperature
Fast shot 1.9m/s
plunger speed
Pressure on 78MPa
metal
Cycle time 656~90 s

Shot sleeve Water-soluble type lubricant

lubricant

T 5 (453K. 14.4ks)

Heat treatment

Die casting 2
L ¢ 110 i /
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Fig. 4 Dimension of tensile test specimen

Table 3 Result of multivariate analysis

Dependent Multiple Proportion
variable correlation
coefficient
Tensile strength | 0.908 0.825
No. | Explanatory Partial correlation
variable coefficient

Fixed number 313.5
2 | Gas amounts in die | -2.69
casting
4 | Section area of -16.80
scattered chill
structure

5 | Section area of|-15.21
porosity
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Table 4 Target of casting defects

Partial Max.

correlation  |allowance of T:srtget oj’ f
coefficient casting defects casting detects
Gas amounts in die
casting (cc/100gAl) 2.69 6.06 3
Section area of
scattered chill 16.80 1.00 1.0
structure (mmz)
Section area of
porosity (mm®) 15.21 1.07 1.0

4, SEXRMEESIE B ORIL

BRI A A A P ISBT B RSO RS RM
FTESTT B72012, Fig. 3OXMEER L & ICHE XM
LMo EIT 72, CORN, A7 XFALH X
MOV TET TIRERE L TW20 T, LT T,
Hoy bAT7HERICKDHAZEST AL A2 X MRS LU
B2 ) — 7 TRERIRAARAMAIC OV TR S,

4.1 Ayt A7FRCLBEBERNES 1 H X b EH

SR ZREPRET A0, FELIL, B
DRIEHICH SPLOERF » T 4 NERETHH
EFA AR MFEEHWT,

HZFA A2 NEEG, E<r5MonTwaEMT
HLY, EEINTWEHKIIBEWTY, BHEOKE
SR TADEARE B HEE Y EE L Z COM
BARANTWAEY, 25 L2l s, BiBOENH
FEL EOHZEL AT LAOMR, BREADLHDER
REENHRB L UVEHZES L 2 A b OBERIEHED
TS BB L U UBITERMICIRD AT,

41,1 NESRXF A

B L7-H%EY 27 403, Fig. 5 OBIBXICSRT &
302, BEOEMNE S Y A7 ECHR (GRWICE
ELRMES) v FIcEB Lok L - THE
BrEERBROBMEIT) 0T, LB, ZoHRB
SMEEIE L 2 Ay VA TZHRAB LUy AT ES
Yvwd) L LEBOEAORRGEFRLL. £20H)
(R E, SR Y =7 ~RBE LTS v ¥ x DRIER



WX

IO 2B LR Ay PAT7ECRHE SR
WNZERRTEES XL, By P AT ES 2 {EE)
SEHZEZERERN L, FHEEUNNICEETIET S
LOTH B,

—Ji, AL AT LTI, R2ERR 28I L 2RiES
FRIET 3 3 TIEERIZED D B 72, SR REMD
BWEERX v+ ET A NOREEIETTSEWIR
BAEH DL, U LTR, #iT58MAF -
BMOBRIC L) ol & iR L7z,

Vacuum tank

to robot 7] Vacuum pump

Cavity

-

h)
I
@
0
2
=
S
B
m
[
FIITESEES.
W
k3 R
{
=
b

Plunger ti
Hydraulic g °

cylinder

Plunger tip

Movable Fixed

die die Shot sleeve

Fig. 5 Schematic illustration of vacuum die casting
system with cut off pin
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Fig. 6 Relation between gas amounts of die casting
and vacuum pressure in the cavity
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Fig. 7 Schematic illustration of die apparatus of
vacuum die casting system with cut off pin
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Fig. 8 Comparison of vacuum pressure in the cavity
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Fig. 9 Comparison of calculated temperature of
molten metal in a shot sleeve (at 5 sec after

pouring)
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Table 5 Composition of improved sleeve lubricant

(%)
Mica 20. 0
Polymer 0
Inorganic binder 4.0
Surfactant 0
Water bal.
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Fig. 10 Comparison of adhere area of sleeve lubri-
cants
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Fig. 11 Schematic illustration of heat insulating
sleeve lubricant spray system
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Table 6 Result of casting defects on this process

Target of Maximum size of | Estim-
casting defects| casting defects ation

Gas amounts of die
casting (cc/100gAl) 5 33 O
Section area of
scattered chill
structure (mm?)
Section area of
porosity (mm’)

1.0 no detect O

1.0 0.38 O
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Fig. 14 Result of tensile strength on this process
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this process
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Fig. 17 Tensile strength on mass production
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Table 7 Conditions of mass production

650t horizontal cold chamber

Die casting machine . . .
& die casting machine

Die casting system | Vacuum die casting with squeeze die casting

Operation Automatic operation
Melting temperature 993~1013K
Fast shot plunger
speed 1.8~2.0m's
Pressure on metal 78~85MPa

Vacuum pressure 3.8kPa under
Shot sleeve lubricant | Heat insulating sleeve lubricant (Mica base)

T5(453K,14.4ks)

Heat treatment
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