








3.2 Simulation

A casting modulus is necessary for the simulation. The simulation software calculates the
modulus automatically using the following parameters:

* The geometry of the casting

» Exothermic factors (such as the mould)

* Chills and other methods of cooling

e Thermal modulus

NovaFlow&Solid casting simulation software calculates solidification and values for hardness

and UTS using set values that have been modified through experience. Simulations were made
Figure 2 Initial design dimensions and test sample locations for A- and B-series castings. for two casting Samples in two different conditions:
* As-cast, EN-GJS-700-2

* As-cast, chilled, EN-GJS5-700-2

The tensile testing was performed in accordance with EN 1SO 6892-1:2016. For the tests, 3

samples from the smaller casting and 10 samples from the bigger casting were chosen. Test

Simulations were examined locally from locations were test rods used in tensile testing

were fractured to comprise accurate comparison of the real-life properties and simulation.

sample locations (Figure 2 and 3) were chosen based on preliminary simulation results from Simulation results (Figure 4) were viewed and measured using NovaFlow&Solid Browser which

Suomivalimo.

was provided by NovaCast for the use of this thesis.

Figure 3 Test castings from Suomivalimo Oy. Figure 4 Overview of simulation results for A-series castings (by Suomivalimo using NovaFLow&Solid cast simulation software)



4. Results

The results of mechanical testing (tensile strength and hardness) were compared to cast
simulations. Due to the inability of the cast simulation software to simulate heat-treatment,
the pearlitized (GJS-800-2) samples were compared to non-heat-treated simulations. Also, the

graphite morphology was evaluated using an image processing software.

Difference betweenreal-life results and simulation
results

(positive values are the result of higher real-life
values compared to simulation results)

Casting Series / Cast Conditions Tensil{i/l?jtar]ength Brinell Hardness [BHN]

A-series, as-cast 0.6% 11.9%
A-series, as-cast, with chills -11.0% 5.6%
A-series, pearlitized, with chills* 15.52% 19.2%
B-series, as-cast -14.4% 15.4%
B-series, as-cast, with chills 2.5% 21%
B-series, pearlitized, with chills* 17.1% 19.5%

* Pearlitized mechanical testing results are compared to non-heat-treated simulations due to
inability to implement heat-treatment in NovaFlow&Solid

Table 1 Summary of the differences between real-life results and simulation results.

The differences in tensile strength and hardness simulations indicate that some values are
not properly set in simulation, as increase in hardness should correlate with the increase in
tensile strength. Hardness values were higher in real-life than in simulations, so values could
be optimized by adjusting simulation values. It was also noted that the increase in nodule

count corresponds to increasing hardness, while the importance of nodule count to hardness

diminishes in higher values.

5. Applications

When the method presented in this research is used to optimize high strength spheroidal
graphite cast iron castings through cast simulation software, more optimized castings can be
made to reduce the usage of material. Also localized mechanical values can be implemented
to FEM calculation to optimize and predict local mechanical properties more accurately. Cast
optimization will become more important in the future when the need to take advantage of

local mechanical properties increases to lower the LCOE (levelized cost of energy) in the wind
energy business.
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