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Fig. 1 Sand sample image at 50 x magnification
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Tab. 1 Levels of experimental factors
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Fig. 2 Power estimation and number of runs for DOE test
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Tab. 2 Orthogonal array design table

L CEEElLOWRE MR ORGP R Kb
5 fee mpmm AR A% (g

1 1420 0.4 1.1 12 KE. AR

2 1460 0.4 11 15 KE. . AMmR
3 1420 0.6 1.1 9 KE

4 1460 0.6 1.1 13 KE. . AR
5 1420 0.4 1.3 13 KE . MR

6 1460 0.4 1.3 14 KE. ik

7 1420 0.6 1.3 8 P/ SEETR

8 1460 0.6 1.3 12 KE. AR

9 1420 0.4 1.1 11 KE. MR
10 1460 0.4 11 16 JKE. T, FMR
11 1420 0.6 1.1 10 KE

12 1460 0.6 1.1 14 KE. FMR
13 1420 0.4 1.3 13 KE. . FHR
14 1460 0.4 1.3 13 KE. . AR
15 1420 0.6 1.3 9 KE

16 1460 0.6 1.3 14 KE., T, FMAR
17 1440 05 1.2 11 KE ., AR
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Fig. 3 Analysis chart of the influence effect on the area of adhered sand before and after model optimization
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Fig. 4 Optimized response prediction model
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Tab. 3 Results of verification tests
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Fig. 5 Burning-on comparison for water jacket, tappet, and horn tip castings before and after optimization
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Study on Burning-on Defects of Cold Box Resin Sand Castings Optimized
by Design of Experiments
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250204, Shandong, China)

Abstract:

This paper systematically investigated the formation mechanism and influencing factors of sand burning—
a prevalent defect in resin sand castings during production. Through systematic mechanism analysis and
production data screening, three key parameters were selected: pouring temperature, coating thickness, and
phenolic urethane cold-box resin addition. Experiments were conducted using the Design of Experiments
(DOE) methodology. Statistical analysis of experimental data enabled the identification and quantification
of interaction effects among factors on burning-on defects, and determined the optimal process parameters.
Verification tests demonstrated that this approach significantly mitigated the burning-on defects in the castings,
providing a reliable basis for process optimization in actual production.
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