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Influence of Rubber Concentration on Angular deformation

in Injection Molded Parts of Talc and Rubber Filled Polypropylene

Takahara, Tadayoshi*"?/Koyama, Kiyohito

*2

The most popular resin material for automotive plastic parts is polypropylene, which includes
talc for stiffness and heat-resistance and rubber for impact-resistance. The anisotropic thermal ex-
pansion coefficient is well documented for talc reinforced polypropylene, but there are very few
technical papers for warpage. Therefore, using this kind of material and molding with an L-shaped
cross section, the influence of rubber concentration on corner deformation was discussed in this

study.
The results of this study are as follows ;

1) L-shaped cross section specimens show that the corner deformation increases linearly in pro-
portion to the increase of rubber concentration.

2 ) Plane shape specimens show that the shrinkage rates in the planar direction decrease linearly
and the shrinkage rates in the thickness direction increase linearly.

3) The strains in each rubber concentration are calculated using Hooke’s Law. This force that
induces corner deformation is assumed as the shrinkage difference between the planar and
thickness directions. The tendencies of calculated strains are qualitatively consistent with

measured corner deformations.

4) The reason why corner deformation decreases linearly to rubber concentration is due to the
fact that the shrinkage difference between the planar and thickness directions increases and
the fact that the flexural modulus decreases linearly.
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Tablel Composition of materials

B2 0wt HEL, TALHY OV L v O Tale Resin Petaﬂ composition of resin
A%, 03100, 1090, 20180, 30170 & % % & 5 |2 47k wt% | wi% ratio of rubber pp
e, e~ s . e e . rubber : pp wt% wt%
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YLTW, TFLYF s 5y TA (MFR=9g/10 mins 20 80 Ao & 115 64
(230C  2.16kg), WIIFTMER 15MPa) % M/ £ 20 80 S0 i s o7
Table2 Molding conditions (set-up value)
Holding Resin Temp. of cooling water Injection Pressure Cooling
pressure | temperature Cavity/Core rate holding time time
MPa T [® cm’/s sec sec
Low holding pressure 20 235 20/20 150 10 15 (25%)
Standard holding pressure 35 235 20/20 150 10 15 (25%)
High holding pressure 50 235 20/20 150 10 15 (25%)
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*Cooling time 25 sec : applied for rubber 23 wt% (rubber : pp =30

No.5 2009

1 70) of the L-shape mold only

281



Mold Surface Temp.
(cavity side) 200

R10
- Deformation

Gat \" | Angle

e i
50 \ Mold Surface Temp.
(core side)
A4 $3
Sprue 50

Fig.1 Schematic illustration of L-shaped specimen for
anglar deformation experiment. Specimen
shape and measurement line
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Fig.2 Schematic illustration of plate specimen for

shrinkage rate measurement.

L4p-12354 are measurement lines of shrinkage
rate of MD and TD, and T:&T. are measure-
ment points of shrinkage rate of ND
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Table 3 Correction of the deformation angles

Estimation of the deformation angle difference
between cooling time 15 sec and 25 sec
material ; rubber: pp =20 :80 (rubber 16 wt%), talc 20 wt%

cooling deformation angle (deg.)
time (sec) | measured (N=3) | average difference
15 4.70, 4.74, 4.70 4.71 011
25 4.17, 4.37, 4.35 4.32

@ Correction using the estimated

material ; rubber : pp =30 : 70 (rubber 23 wt%), talc 20 wt%

measured deformation
angle (deg.)

25 4.86, 4.56, 4.42
| add0.41 (deg.)

cooling
time (sec)

cooling corrected deformation
time (sec) angle (deg.)
15 5.27, 4.97, 4.83
T r .
P o J Standard holding pressure |
. ND
2 |
g ° L &
< A
S o4
=
~ 3
£ St
=2
————— —— g
Sub_ |
0 10 20 30
Concentration of rubber (Wt%)
Fig.4 Correlation between shrinkage rates in three

directions (MD, TD and ND) and talc concentra-
tion

rubber:polypropylene 20:80
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rubber:polypropylene 20:80
talc 20 wt%
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Fig.5 SEM image of rubber and talc orientation
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