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Abstract
g

Innovative automotive lightweight designs lead to a higher demand for the product and process
development of die cast components. This is attributed to shorter and shorter product development
cycles as well as the rising functional integration and complexity of structural die cast parts. The main
objectives of the technically complex processes and tools in aluminum and magnesium die casting are
cost and resource efficiency along with the robust fulfillment of the defined high-class requirements of
the casting. In this context, casting process simulation is a well-established tool used to support tool
design, part design as well as process development.
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Pouring temperature 700° C =700° C in simulation

.........

Strong pre-filling due to il
entrapped air

Start of

plunger movement First phase

K 4: e S MBS AT . AErR ki@ shss— BB BT £ IR AT ih 28 3 BOCE S S
SR B R R .

NI R T8I MAGMASOFT ® 5.4 [ E R MHi 7%, HEURRIE S il 261047 10 R
Guori ARl Z K 5. B HTA AN H br
1.8 e BRI RE AN Sk IE 3N 28— B BUh IS

2.9 1E A A AP R 2 R AR K

Room 1515 CIQ Tower, No. 98 Suhui Road, SIP Suzhou, Jiangsu 215021, China
M Lk E K &% 98 5 Ak KA 15 & 1515 £, ¥R%:215021
Tel: +86-512-62725820 E-mail: info@magmasoft.cn



MAGMA Engineering (Suzhou) Co., Ltd G
FAEA (M) S AEFHEA R A 3] e e

SET UP YOUR OBIJECTIVES

Minimize temperature losses in shot sleeve and
minimize entrapment of air in casting

DEFINE YOUR VARIABLES

Design Variable | Lower Limit (m/s) |Upper Limit (m/s) | Step (m/s)
Filling - First Phase - Final Plunger Velocity 0.1 04 01

Design Variable |LowerLimit(s)  |UpperLimit(s)  Step(s)
Dosing - Dwell Time 10 50 10

- SPECIFY YOUR QUALITY CRITERIA

Name IType IVaIue IExprssion
Temperature Maximize {Cycle 1/Filling/Temperature/End of Filling/Avg/Shot Chamber ID 1}

Entrapment of air
Risk of oxide formation

- KEEP THE TASK EFFICIENT

* Use of a simple substitute model

* Minimize preparation time through use of
MAGMASOFT® wizards

* Consider relevant processes
* Only filling without solidification
* No heating cycles

* General principle:

,,As simple as possible and

as detailed as necessary”

- CHOOSE YOUR METHOD

} Assessment through classical 3D results

Algorithm Parameters

(©) User Defined Design Variable I LevelJ
© Sobol Filling - First Phase - Final Plunger Velocity 4
@) Full Factorial Dosing - Dwell Time 5
@ Reduced Factorial

Number of combinations 20
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635.3° C
608.5° C
581.8° C
0.1 0.2 0.3 04 1 2 3 4 5
Velocity of the 1st phase (m/s) Dwell time (sec.)
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- ACT & CHECK IMPROVEMENTS

Best compromise out of virtual test plan with the following parameters: dwell time of 2 sec.
and plunger velocity of 0.2 m/s in the first phase.
Next step: double-check improvement with detailed simulation model

Original Optimized
casting parameters casting parameters
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Temperature
c

Empty
700.0
690.7
6814
672.1

662.9

653.6

6350

625.7

616.4

5979

588.6
579.3

Initial pouring temperature 700° C 5700 Initial pouring temperature 700° C
=618° C in simulation =700° C in simulation
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