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A Study on Development of Safety Shell Molds for Precision
Machining of Sand Mold Casting Product
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*Department of Tool & Mold Engineering, Yuhan University

Abstract

An accident from machine work is often fatal to the worker. This accident is mostly preventable through
perfect process jig. In case of this machine work, however, the disaster frequently occurred because of the

design which is not considered the beginning of product design, post-process and mass process of production.

As for sand casting method, this has the merits of the production; the product is easily produced by manual

labor. On the other hand, this method has the demerits of a bigger dimensional error contrary to other mass

process of production. When the sand casting product is in machine work, there are various problems such as

unsafe fix and excessive cutting, product desorption and rapid life depreciation of equipment and tools.

Considering the characteristics of sand casting method, it is accepted as difficulty to improve the problems. In

this study, it suggests shell mold method for mold instead of the machine work after the sand casting of the

circle shape container product. And the surface accomplishes the following average of surface roughness Ra9.94

(m of machine work with the casting of flask mold by shell mold method. In accordance with the simplification

of processing process and reducing the average thickness variation by mass production of product with detailed
appearance, it has a good influence on safety accident prevention caused by production and damaged product. It
is confirmed that making higher degree of size precision of all machine work product is possible to increase

the safety and productivity, reduce the processing process and improve environment.
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[Figure 1] Send casting product.
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[Figure 2] Machining process schematic of product

Lathe chuck
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[Figure 3] 2D design of product

AE ACJEE 10mm 2 AAE dlen &
TYTE 98 ™= A AUy 2 A} 7}
9] ofH{ AOlE A Al FHdS 1 534
= AAsH7] 918kl Alo]EE Smm °olstE AAMA
1 ZtEE 7Rl SRS EE JHE 5o
o] gaaas ngd AAE stk 58 A
= 45A5E (Ductile cast iron)Z 3}

5 6] Audor Arkd Fx87] AF
21 oln|x|2} 1%} Shell cores 7] $I3F &
oln|x] gl 2%} Shell cavity® "7 93

[Figure 4] Shell mold product schematic

[Figure 5] Proposed safety mold design for cavity
flask mold: (a) core and (b) cavity

[Figure 6] Proposed safety mold design for core
flask mold: (a) core and (b) cavity
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[Figure 7] A gas heatmg systems for shell mold
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[Figure 9] Flask mold: (a) core cavity and (b)
assembly flask mold
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[Figure 10] The location of cutting section for
measuring of product

<Table 1> The data about 5 castings products
obtained by measuring

Point.1 Point.2 Point.3
Sample 1 325 315 315
Sample 2 3.30 3.20 3.25
Sample 3 315 3.25 3.30
Sample 4 325 3.20 3.3
Sample 5 315 3.20 3.3
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[Figure 11] Surface roughness measuring instrument
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<Table 2> Surface roughness measure data

Sample Point 1 Point 2 Point 3

Ra 1051 um 11.15 um 816 um
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[Figure 12] Finish product with machining process
using proposed safety shell mold
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