Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, A3, 5(12):1043-1047

Research Article ISSN = 0975-7384
CODEN(USA) : JCPRC5

Optimization of the middle-die hole chamfer of pharmaceutical tablet pess
Wei HE® and Xiong-wei Wand

'Ocean College of Hebei Agricultural University, @irangdao, Hebei, China
“Great Wall College, China University of Geosciend@moding Hebei, China

ABSTRACT

To solve the problems with increasing die wearhia tablet production process, this research atteniptstudy the
relationship between mold hole chamfer and stras$ deformation from the ring mold hole axial pathrough

modeling die bore and finite element static analygith CATIA V5R16. The conclusion is when middiehdle

chamfer is 67.5 °, die wear gets smaller. Aftensattie experiment of granulation practice showd tha modified
middle-die can remarkablely prevent mold bore wear.
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INTRODUCTION

In the production of tablets, the die is criticat the quality of the tablets. After longtime udetlee die, the die
aperture wear leads to misalignment of hole purmath die hole, which the moving punch rod frictiorcri@ases
greatly. The proper production can not proceed wtherfriction gets more serious.

The cause of the die bore wear is multifacetedchvinicludes raw materials, process and the wag/used for the
first time, etc. specifically, the more the axiaadl is, the more the loss is to the mold.

This article focuses on the relationship betweenufacturing parameters of cone angle of ring moédemal guide
hole and the wear from the die hole. In order tmgtthe relations study the relationship betweefdrhole chamfer
and stress and deformation from the ring mold lagial path, CATIA V5 R16 is utilized to completeethie hole
modeling and finite element static analysis, artanaltely provides a basis for optimization of theusture of the
mold. The problem of mold bore wear die can beesbfivom the perspective of design.

EXPERIMENTAL SECTION

Establish the structure model of mid-mode
The mode structure
Experimental equipment: Hunan Zhongcheng Pharm@eg¢u¥lachinery Factory TDP-1.5 herbal pills molding

machine. Technical Parameters: Maximum tablet pre3SKN , Maximum tablet diametd2mm, Filling depth
11mm, Yield3000pc /h, Power 3700W, SpeddlOQ" / min, Dimensions 570x380x630M, and Weight

95Kg. The structure and parameters of the die hole ararstas Fig. 1. The main parameters of the die tibke:
diameter of the die holed =12mm, chamfered outer diametdy =12.8mm, mold thicknes& = 22mm, feed
anglea =60° , Die hole chamfef/=60° .
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Fig.1 the structure of the middle-die

The establishment of structure model
Geometric modeling (shown as Fig.2) is indisperesdbt finite elements analysis with CATIA V5R16, &eise

hole model is axially symmetric, it is feasibletinild 1/4 of the model. Provide respectivaly= 60°.45, 2 of
parts models are established (shown as Fig.3),[wjBja = 60" .
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Fig.2 structure of themiddle-die Hole and force diagram

Fig.3 3D model of the feed angle of 60°
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Calculation of finite elements loaded of the die He [6]

First, make calculation of finite elements loaddthvdie hole as the object; and then analysis refsst (shown as
Fig.3)

F — axial force, f,---Chamfer cone friction, f, ---Friction from inner surface of mold hole, ---positive

pressure in the feed hold\, --- positive pressure from inner surface in dieehol
From the analysis above, the shaped material cofromgthe die hole satisfies the following relasbip:
F =N, sinéd+ N, cosf + 1,N, D

In order to make finite element analysis, the feiltg assumptions are made:

. the friction coefficient between chamfer cone, thie hole and the material, between the upper anerlo
punches, according to the related referengigs= 4, = 0.18;

@. If the pressures from conical surface and the pressom inner surface in die hole are equal, so

N, NN, )
1 2 -
A, h (d, +d) dh 2siné&lh

pl:pzjzl

2sin@ 2

In (2>, A+ A are chamfering cone surface area in the die hdecglindrical surface area, formula(2) led into
(1), then

_ . _ : (d, +d)
F =N, sind+ N, cosd+ (N, = uN, +(,usm9+ cos@)Nzrllzsi;W
=N, = F 2h,
(usin@+cosf)h, (— +2d)
L+ tgd
2siné&dh (3

If F is given the maximum valueF =15KN . The other parameters a@ =12mm, h=21mm, h =1mm.

From formula (2) and (3), wherf varies, N;, N, varies also. Forf = N is known, fandf, will

varies.
According to formula(2) and (3) , the values of N, N,, f,, f, can be obtained whed varies.

The finite elements load are added to 3 models;amesee in Tab.1

Tab.1 the values of Nl, Nz, fl, f2 when @ varies.

feed cone angle| die hole chamfer force bearing of middle-die hole
ID
a 6 flf [N | N,
1 60° 60° 0.36] 12.3 2 68.2
2 45° 67.5° 0.1 3.3§ 0.5% 18.75
HB{I: KN

When the die hole is loaded using CATIA V5 to makess analysis,

it's needed to figure out the pressure and resmutiTake 60 chamfer of cone hole for example,
A =7x10°n?, A, =7.9x10° N7, the results are shown in Tab.2.
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Tab.2 pressure and force resolution of middle-die ¢le

feed cone angle| die hole chamfer pressure and force resolution of middle-die hole
a o f, f, N, N,
0. 364N 12.3 AV 2 KN 68.2 KN
60° 60° flx’ f1y’ f12 f2x’ f2y’ f22 pl p2
1804, 180 4, -311.76 N | 0 A, O %, -12300 # | 2.9x 10" pa | 8.6x 10 pa

Next, we can make calculations of division of te&dral grids[3]. in the platform of Advanced Medghifiools, in

the dialog box of Tetrahedral Grid Row Differentigtthe grid size is giver).5mm, absolute sag value is
0.IJmm. After the entity is hidden, the result can bensieeFig.4.

Fig.4 finite element mesh generation Fig.5 part constrained Fig.6 patbading

Analysis of the finite element stress[7,8]
In the platform of Generative Structural Analydise 3D properties are attached to the given p&es.clamped

boundary conditions and load parts model, see Rigd6. afterwards, loads are made in the chamfe bole and
the cylindrical inner surface of the mold hole. &y, calculations are made, the results are shHowig.7.

(a) die bore chamfer 60°0,,, = 2.7081 16Pa

(b) die bore chamfer 67.50 .. = 1.1161x 16 Pa
Fig.7 the Von Mises stress distribution of chamfe60°, 67.5°
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RESULTS AND DISCUSSION

In Fig.2, the Von Mises stress distribution of tieamfer of die hole shows that the stress on oé&a67.5 is
much less than that of 60,which is widely used in practice. The greatestssris exerted on the inner surface in
compressed cylindrical hole at chamfer of 67.5% ahchamfer of 60°, it's on cone of feed hole, kehfeed cone
hole tends to be worn. Sometimes, plastic defoomatccurs.

Another study shows when the speed is fixed, Tagethe die hole has remarkable effect on compressed
shaping[9,10]. When tapérincreases from 30to 45  , the biggest compressed density in granulatioreases
too, with the smaller rate of energy consumptiomilev taper @ increases from 45to 60° , the biggest
compressed density in granulation decreases witthrhigger rate of energy consumption. When taperis 30° ,

it is not conducive to compression molding; when=45° (€=67.5 ), the compressed density becomes biggest,
with the least rate of energy consumption and s bompression molding effect.

CONCLUSION
This article takes the die bore wear and some peteamas the research objects, making some impdintets:

First, the conclusion that the die bore chamfe6d6 ° is much better in production is derived fr@nkinds of
analysis axial Von Mises stress distribution, camebli with the relationship analysis between ratesoofipression,
energy consumption, and cone angle of feed hole.

Second, all these results are applied into the reotgplate of the herbal pills molding machine TDB; 1o improve
the parameters of chamfering structure. The exmarinndicates that the mid-mold with aperture ofnlm, die

bore chamfer 675 can manufacture 30003500pC/ h. Compared to the die bore chamfer of 60it can

improve the production, guarantee the quality bfdts, relieve die wear and prolong the lifetimehef mold, so the
cost can be reduced.
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