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MODELLING OF CASTING STRUCTURES — A COMPREHENSIVE INVESTIGATION:
CROSSING RIBS AND VARYING THICKNESSES.

Extreme changes in thickness?

Generic casting component as
basis for modelling analysis
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Solid modelling (Hexa): | Solid modelling (Tetra): |
Hexahedral elements (1L, 3L,5L) Tetrahedral elements (1L, 2L, 3L) |
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MODELLING OF CASTING STRUCTURES — A COMPREHENSIVE INVESTIGATION:
DISCRETIZATION USING SOLIDS, SHELLS AND BOTH.

Shell modelling (Exact): Shell modelling (Real): Shell modelling (Hybrid):
T-junctions (8mm, 4mm, 2mm) Y-junctions (8mm, 4mm, 2mm) TY-junctions (8mm, 4mm, 2mm)
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MODELLING OF CASTING STRUCTURES — A COMPREHENSIVE INVESTIGATION:
DISCRETIZATION USING SOLIDS, SHELLS AND BOTH.

Hybrid modelling (V1):
Variant 1 (8mm, 4mm, 2mm)

Hybrid modelling (V2)*:
Variant 2 (8mm, 4mm, 2mm)

*0. Knoll: A Probabilistic Approach in Failure Modelling of Aluminium High Pressure Die-Castings (2015)

T-junctions (8mm, 4mm, 2mm)
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https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/284868

MODELLING OF CASTING STRUCTURES — A COMPREHENSIVE INVESTIGATION:
BENCHMARK BASED ON BENDING AND CRUSHING.

Global bending Local bending Crushing

(3-point-bending with cylindrical impactor) (3-point-bending with spherical impactor) (Axial crushing between two plates)
Solver: ABAQUS/Explicit

Elements: Under-integrated linear elements with stiffness based hourglass control

Material model:  v. Mises plasticity combined with IDS failure criterion (material ALSITOMNMG-T7)

Impactor: Displacement controlled rigid bodies

Settings: General contact, no mass scaling
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MODELLING OF CASTING STRUCTURES - A COMPREHENSIVE INVEST! "'\TI
RESULTS OBTAINED FROM BENDING TEST SET-UP (SPHERE).
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MODELLING OF CASTING STRUCTURES - A COMPREHENSIVE INVESTI
RESULTS OBTAINED FROM CRUSHING TEST SET-UP.
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MODELLING OF CASTING STRUCTURES - A COMPREHENSIVE INVESTI
RESULTS OBTAINED FROM CRUSHING TEST SET-UP.
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Solid modelling:
Hexa: Best results were obtained from hexa modelling. However, hexa modelling is nearly impossible for a real casting
component. It should be noted that 3 elements about the thickness are already sufficient.
Tetra: Tetra modelling is the best way to capture the geometry with almost no modelling effort. However, tetra modelling is
numerical expensive. Moreover, quadratic tetra elements are necessary to describe well the structural behaviour.

Shell modelling:
Exact: Exact modelling with T-junctions is still the best compromise! Hence, it is still standard. However, some modelling effort
is necessary. Here, ANSA provides and will provide functions to keep the effort to a minimum.
Real: Real modelling with Y-junctions results in problems regarding contact. Therefore, it is not recommend for any analysis.
Hybrid: Hybrid with TY-junctions modelling is acceptable. However, it does not show any benefit compared to exact modelling.

Hybrid modelling:
V1: The first variant of hybrid modelling shows no distinct benefit.
V2: In contrast, the second variant of hybrid modelling shows a great benefit — especially in axial crushing. Moreover, it offers
the possibility to use exact modelling as basis and to add hexa elements as needed. Currently, the hexa elements are added by
hand. Here, ANSA will provide functions.
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MODELLING OF CASTING STRUCTURES - A COMPREHENSIVE INVESTIGATION:
HYBRID V2 MODELLING APPROACH -HOWTO DO IT.

Mid-surface improvement using
align manager function

Automatic mid-surface mesh

Clean geometry _generation using casting function

Mesh QUa“" e at ma
check thickness distribution concentrations using solid extrusion
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MODELLING OF CASTING STRUCTURES — A COMPREHENSIVE INVESTIGATION:
... AND WHAT'S NEXT.

Tetra, Exact and Hybrid V2 modelling approaches were applied on a real casting component (done by BETA). Now, there
are compared in full scale crash simulations... ,

i

. .

] ]
|1} {1}
4 v

n

PV PV LLR /N i ]
B A

7\

< 1 hby ANSA pro-userm - ~28 h by ANSA pro-user ~44 h by ANSA pro-user

8th Before Reality Conference | Munich 12019 Page 17






