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Large-sized and Lightweight Aluminum Hollow Diecast Subframe
Using High Pressure Diecasting
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A large-sized, lightweight aluminum, hollow diecast
subframe with increased strength was developed.
Technology for baking the entire interior of the core,
which is the key to realizing a closed section structure,
and materials with enhanced castability were applied
to the subframe for the first time known to date, and
realized a thin wall structure even with high-pressure
diecasting. In addition, the use of a seamless closed-
section structure increased the package efficiency and
achieved weight reduction of approximately 46% while
securing the same stiffness as that of a welded steel
plate subframe. These developments realized a top-
class lightweight subframe.

The developed subframe was mounted in the
CLARITY FUEL CELL, and both reduced the vehicle
weight and facilitated fuel cell power train installation
under the front hood, achieving high package
efficiency equivalent to that of a vehicle with an
internal combustion engine.
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Table 1 Overview of subframe manufacturing methods
GDC LPDC HPDC
Joint None None FSW None
Thickness A A O O
Weight A A O ©
Layout
efficiency O O A O
Productivity A O © ©
© : Excellent
O : Good

/\ : Acceptable
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Fig. 2 Target casting pressure and gate speed target



FIVIZYLREBHEAH R NARIEEY T 7L — L

TR L 72 & 2 OOl % Fig. 4183, AN fil
NTO BRI T DOARPER E N TNB T, NEIZIEE
A ETEE N T W7z, RFORER K. ZOIRE
TIREERICHNTLES 2, LR TLEHZ L
TR ORNIENIELL 75 5728, P E TR &8 % BER
»%. RCSIZffiflchTwws 7 = 7 —Lftligix, 160C LA
LT E D, 400C I ETIREMIZOELTLE S
728, 160C »* 5 400°C OHIPH THER LM 2 REE L &
X7 6 7.

%72, BUROEE % 5 & 7O R O BRI T
& BH, PRI B IZBER T 5 DT, Ak >T
MEERATECLE . X HITMEBE TR L 28630
MR T W2, BREE BT 5 K 5 12 R 2 BERR
%% "W L 7= (Fig. 5).

3.3. $5E M & ARSI & I T 2 M8 & EEM DML
oy VEBENHE I NS T I = A4 A4 A A RN

Sand core process Diecasting process

Preparation of sand Preparation of ingot

v v

Baking Melting of aluminum

v

Coating

v

Special treatment

kZ—

Casting

=

Sand removal

Z—=

Washing

kE—

Machining

v

Inspection

Fig. 3 Manufacturing process

Area that looks white is not baked.

Fig. 4 Sand core cross section after baking
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Fig. 7 Change in mechanical properties of test piece
by Si loading amount to Al-56Mg material
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Fig. 8 Tensile test piece sampling positions
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Fig. 9 Change in mechanical properties of subframe
by Si loading amount to Al-5Mg material
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Fig. 12 Subframe thickness
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Fig. 13  Structure of closed section
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