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ABSTRACT

This article is devoted to study simulating shelled shrimp product. Surface reconstruction is completed in reverse
engineering based on CATIA V5, It sets up the shrimp solid model realistically, and then completed the design of
shaped parts of cavity mould.
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INTRODUCTION

The fish imitation engineering food (for short--tation food) is a new type of high quality surimmbgucts, which
is produced through an advanced technology angewrit, using some cheap marine fish and fresh Jiateas
main material, is more similar to natural animadddn its shape and nature, our country takesrtti@tion food as
an important development direction in intensive geissing of aquatic product industry. Research itiesvon
imitation food are mainly focused its internal diyabs taste, compactness, gel elastics, chewimtsdl,2].Any
comprehensive and systemic reports about outlimellation and design of mould cavity has not beamdbuntil
now.

Using reverse engineering technique based on CABHAwe establish the shrimp solid model and thempete
the design of shaped parts of cavity mould.

EXPERIMENTAL SECTION
Technical route of solid modeling

Based on CATIA V5 R16, the product of Dassualt 8ystwe adopt reverse engineering technique to dacsu
reconstruction. Specific technical route is asofol:

shelled shrimp scanning points cloud reverse modeling cavity mould
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\4
\4

object data

First, using Kreon laser scanning system, we stefiesl shrimp and then achieve points cloud ddta ASC
format) as shown as Fig.1
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Fig.1 Shrimp cloud

On this basis, adopting the three main function whesl of CATIA(DSE,GSD,PD), the shrimp solid modsl i
completed[3,8] as shown as Fig.2

Fig.2 shrimp solid model

Overall embedded combination cavity mould is statidkesign, we obtain cavity shrimp surface by Ghi@avity
Design workbench of CATIA V5[9] as shown as Fig.3.

Fig.3 Cavity surface

Calculation of the cavity working size
Cavity is a mould part for molding object shapeeTgrecision of working size directly affects theegision of

object.
First, object shrinkages will influence the preaisi Due to the reason of expansion on heating anttaction on

cooling, the object is smaller than cavity mouldfss mould cooled. Second, manufacturing toleraridbe cavity
working size will influence the precision too. lirectly affects size tolerance of the object. Cartignally, we
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11
take§~6 of the objecs tolerance as the manufacturing tolerance, &)@.8~0.4um as the values of surface

roughness; Third, the cavity’s wear and restoraiscamother factor to influence the precision.atenake inclusion
size gradually increase [10,14].

We can ignore the influence of object shrinkagesabse shrimps will be sent into freezers immedjaadter the
mould is opened. As for the cavity’s wear, we stidahve room for mould’s repair. So, we take thedolimit for
inclusion size, and upper deviation for tolerar@gecific calculation is as follows [10]:

The calculation formula for the cavity radial dinségons:

+5
Le =[Lo —(30)4] (1)
Here, L. is the cavity radial dimensiond,is the object nominal sizeAis the object toleranceg is mould

11
cavity dimension tolerance, we takeg of the objecs tolerance.

The calculation formula for the cavity depth dimens:
+0
He =[Ho = (%) 4] (2)

Here, H_ is the cavity's depth dimensiondi, is the object’s height size.
Shrimp sizel,, = 48.704,,,H, =31.93,
Put them into the formula(1) and (2) ; calculate ¥blume in formulaye can get

Lo =[48.704-(3)x 3.§°°" = 45.77¢°

He =[31.93-(%)x 3.3°°% = 2973

Cavity wall thickness S is determined by experimental formula:

S=0.20L. +17 (3)
S=0.2x 45.779+17=26.1¢

Cavity plate thicknessh is determined from experimental formula:

h=(0.12~0.13)t 4)

h=0.12b=0.1% 50= (b =50mm, cavity width
Finally, we calculate the size of cavity plate:

cavity plate length,L = L. +2S5=45.779+% 26.156 ¢

cavity plate thicknessH = H.+h=29.73+ 6= 35.7
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RESULTSAND DISCUSSION

According to the calculation results, we get theitgashown as Fig.4.

"7

(a) cavity depth dimensions

(b) cavity radial dimensions (c) cavity ga
Fig. 4 Parameter s of cavity

Because simulating shelled shrimps product shoalk colorful stripes, before getting shrimps pradues can
coat the inside surface of mold cavity with staimsaddition, in order to demould the shrimp smbgtive spray

PTFE membrane (Abou).5mm thick) on the inside surface of cavity and theiiféce of the two plate.

About mould material selection, we have to takeesa@vfactors into consideration, such as food ga##rink of
products, stains, PTFE membrane and absorbent eofc#lvity surface material. We choose stainless| stee
OCR18NI9(304)orlCR8NI9TI(321) as cavity plate[15].

CONCLUSION

The simulating shrimp cavity is a key molding paftshrimp forming machine. The research opens umwa
direction for deep processing of surimi. The tedbgy perhaps coupled with middle and small domekibd
processing equipment, will bring good economic litaaed social benefit to Hebei province.
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