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............2nd...................................day of.........Mar.
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(57) Claim
1. A process for producing polyolefin/polyester composite 

fibers, which comprises:

subjecting a polyolefin as the sheath component thereof 

and a polyester as the core component thereof to composite 

spinning,

stretching the resulting unstretched filaments to twice 

or more the original length at a temperature higher than the 

secondary transition point of said polyester by 20 °C or 

more and lower than the melting point of said polyolefin, 

and

annealing the resulting stretched filaments at a tempera­

ture higher than the secondary transition point of said poly­

ester by 20°C or more and lower than the melting point of 

said polyolefin for 30 seconds or more, to obtain composite 

fibers having an apparent Young's modulus of 210 Kg/cm2 or 

less .

.. ./2
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4. Polyolefin/polyester composite fibers produced according 

to the process of claim 1.

5. A process for producing a filter element, which comprises: 

winding up polyolefin/polyester composite fibers according

to claim 4 on a core while heating said composite fibers to 

the melt-adhesion temperature of the sheath component of said 

composite fibers to adjust the void content thereof to a 

desired one, and

cooling the resulting material and taking out said core.
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SPECIFICATION

TITLE OF THE INVENTION

Composite fibers and a filter element using the same 

BACKGROUND OF THE INVENTION

• ·

10

15

20

1. Field of the Invention

This invention relates to polyolefin/polyester 

composite fibers having a low apparent Young's modulus and 

a filter element using the same.

2. Description of the Related Art

A process for producing a hollow cylindrical filter 

element, by winding up a web composed of polyolefin 

composite fibers on a core while heating the web is 

disclosed in Japanese patent publication No. Sho 56- 

43139/1981. According to the process, it is possible 

to obtain a filter element having a desired porosity 

by controlling the pressure at the time of winding-up, 

but since the raw material of the element is of polyolefin 

composite fibers, there has been raised a drawback 

that the upper limit of the service temperature is 

as low as 80 to 90°C, and also there has been raised 

a problem that the filter element swells depending on 

the liquid passing through the element.

Further, in order to obtain a filter element 

endurable to its use at high temperatures, there have 

been an attempt of replacing the above-mentioned 

polyolefin composite fibers by polyester fibers

25
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using a low melting non-crystalline polyester as

the sheath component thereof and a high melting

crystalline polyester as the core component thereof, 
v

but since the low melting polyester is vitreous, there 

has been raised a problem that the low melting polyester 

peels off in the form of powder at the steps of spinning and 

stretching or at the steps of production and use of 

the filter element. Further, when polyolefin/polyester 

composite fibers using polyethylene as the sheath com­

ponent thereof and a crystalline polyester as the core 

component thereof are used, there is a drawback that
A

since the apparent Young's modulus of the polyester

is high, the resulting filter element is bulky and low 

in density; hence it is not only difficult to catch 

fine particles, but also the element is low in hardness 

and soft, and hence not endurable to practical use.

SUMMARY OF THE INVENTION

The present inventors have made extensive research

in order to overcome the above-mentioned various draw-

20 backs of conventional filter elements and as a result

have achieved the present invention.

The present invention in a first aspect resides in:

(1) a process for producing polyolefin/polyester 

composite fibers, which comprises subjecting a poly-

25 olefin as the sheath component thereof and a polyester 

as the core component thereof to composite spinning,
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stretching the resulting unstretched filaments to twice 

or more the original length at a temperature higher than 

the secondary transition point of the polyester by 20°C 

or more and lower than the melting point of the poly­

olefin and annealing the resulting stretched filaments 

at a temperature higher than the secondary transition 

point of the polyester by 20°C or more and lower than 

the melting point of the polyolefin for 30 seconds or
2

more, and having an apparent Young's modulus of 210 Kg/cm

or less.

The present invention in a second aspect resides in:
ft

(2) a process for producing a filter element obtained by 

winding up polyolefin/polyester composite fibers according 

to the above item (1) on a core while heating the compo­

site fibers to the melt-adhesion temperature of the sheath
“ OF

component of the composite fibers €“ The (JOtcl

porosity thereof to a desired one,and cooling the resulting 

material and taking out the core. The filter element may 

be prepared according to the process disclosed in Japanese 

patent publication No. Sho 56-43139/1981. The filter 

element of the present invention has a suitable void 

content, a high hardness, an upper limit of the service 

temperature as high as 14 0 °C and a small swelling by 

liquid .
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The polyolefin used in the present invention may be 

so far known polyolefins such as high density polyethylene, 

low density polyethylene, crystalline polypropylene, etc., 

and in the case of polyethylene, those having a melt 

index of 5 or higher, particularly 10 or higher are 

preferred, while in the case of crystalline polypropylene, 

those having a melt flow rate of 10 or more is preferably

used.

The polyester used in the present invention may be 

those having a melting point of 200°C or higher and ethylene 

terephthalate units occupying 50% by weight or more of the 

molecule and being of fiber grade. The secondary transition 

point of the polyester is in the range of 65 - 85 °C.

Such polyolefin and polyester are subjected to 

composite spinning so as to give sheath and core type 

composite fibers according to a known process. The 

resulting unstretched filaments are stretched to twice 

or more the original length at a temperature higher than 

the secondary transition point of the polyester by 20°C 

or more , preferably 30°C or more and lower than the 

meIt-adhesion temperature of the polyolefin and then 

annealed at a temperature higher than the secondary 

transition point of the polyester by 20°C or more 

and lower than the melting point of the polyolefin for 

30 seconds or longer. If the stretching temperature 

is lower than the above-mentioned temperature,

25
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the resulting composite fibers have a high apparent 

Young's modulus and if a filter element is produced 

using the fibers, only a product having drawbacks like 

uhe above-mentioned conventional techniques is obtained. 

Further, if the stretching temperature is the secondary 

transition point or lower, when the resulting stretched 

fibers are used for producing filter elements, the 

fibers result in a high percentage of heat shrinkage 

at the processing temperature thereof, to yield a filter 

element having projections and depressions on its surface 

and a non-uniform distribution of pore therein. If the annealing
ft

temperature is lower than the above-mentioned range, or 

the annealing time is less than 30 seconds, the resulting 

composite fibers have a high apparent Young's modulus 

so that filter elements using such composite fibers 

have a high porosity and hence are unsuitable for 

precise filtration.

The present invention will be described in more 

detail by way of Examples and Comparative examples.

20 in addition, measurement methods employed in these

examples are described below.

Apparent Young's modulus:

This value was obtained by firstly measuring

an initial tensile stress according to item 7-10 

25 of JIS L1013 (testing methods for man-made

filament yarns) and then calculating
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the value from the above initial tensile stress according 

to the following equation:
2

Apparent Young's modulus (Kg/mm ) =

9 x p x (initial degree of tensile resistance) (g/d)

wherein as p, 1.15 was used in the case of 

PP (polypropylene)/PET (polyester) and 1.17, 

in the case of PE/PET.

Filtration test:

A suspension of fine abrasive powder (FO #1200, particle

diameter 5 to 15 pm, 90%) (20 g) in water (50 f) was passed

from the outer surface of a filter element into the hollow 

• 3portion thereof at a rate of 2 m /hr in a recycle manner. 

After 2 minutes, particles in 100 m£ of collected filtrate 

water were collected on a membrane filter capable of collect­

ing particles down to 1 pm in particle diameter, followed by 

measuring the particle diameters of 3,000 particles by means 

of "Luzex 450" (trademark) manufactured by Nileco Co., Ltd.

Swelling test:

The volume (V) of a filter element treated under a 

condition of boiling water (100°C, 2 hours), toluene (20°C,

5 days)or hot air (120°C, 5 days) was calculated from the 

value of outer diameter (d') and length (£'). The volume

(V) of the filter element before the treatment was calcu­

lated in the same manner. The percentage of swelling was 

calculated according to the following equation:

V- V
V 100 = percentage swelling
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Example 1

Composite spinning was carried out using a polyester 

(PET) (intrinsic viscosity 0.65, m.p. 255°C, secondary 

transition point 70°C) as a core component and a high 

density polyethylene (melt index 20, m.p. 130°C) as a 

sheath component in a composite ratio of 1/1 to prepare 

unstretched filaments (single filament fineness: 10 d), 

followed by stretching the filaments to 3 times the original 

length at 110°C and then annealing at 90°C for 3 minutes 

to obtain stretched filaments (single filament fineness: 3.5

d). The stretched filaments were cut to a fiber length of
Λ

51 mm to obtain staple fibers, which were then made up into 

a web having a basis weight of 20 g/m by means of a carding 

machine, followed by heating the web successively from its 

end, to 1 40 - 1 50 °C for 2 seconds by means of a far infrared 

ray heater, while sending the web horizontally, to form a 

web in a state where the high density polyethylene alone was 

melted, winding up the web in a definite amount onto a stain­

less steel core (outer diameter: 30 mm ,4 Kg/m) under pressure 

by its self-weight, cooling the web, drawing out the central 

core and cutting the web to obtain a filter element having an 

outer diameter of 70 mm, an inner diameter of 30 mm, a length 

of 250 mm and a weight of 240 g.

Thus obtained filter element was very hard and had neither

wrinkle nor warp on both the inner and the outer
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surfaces, and when its cross section was observed, pores 

are uniformly distributed. '

The stretching conditions and apparent Young's modulus 

of the above stretched filaments and the results of the

5 filtration test and swelling test of the filter element

are shown in Table 1.

Example 2

·»·. Composite spinning was carried out in the same manner

*·« as in Example 1 except that a crystalline polypropylene
■

**· 10 (melt flow rata 15, m.p. 160°C) was used as the sheath

*·; component, to obtain unstretched filaments (single
• 4 <,

·* filament fineness: 10 d), which were then stretched

to 3.5 times the original length at 14 0 °C, followed by
• ·
* 1 annealing at 135°C for 5 minutes and cutting to prepare
• 4

4

”· 15 staple fibers having a single filament fineness of 3 d

and a fiber length of 51 mm, which were processed in 

the same manner as in Example 1 except that the heating

, temperature was changed to 170 -180°C, to obtain a filter
4

w · element. This element was hard and homogeneous as in the
• ·

20 case of that of Example 1. The evaluation results thereof

are shown in Table 1.

Comparative examples 1 and 2

The unstretched filaments obtained in Example 1 were

stretched in the same manner as in Example 1 except that 

25 the stretching temperature was changed to 70°C (Compara­

tive exmaple 1) or 90°C (Comparative example 2), followed
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by winding up the resulting stretched filaments onto a 

stainless steel core in a definite quantity, cooling 

and cutting in the same manner as in Example 1 to obtain 

filter elements. The elements were both soft and not 

compact and had a non-uniform pore content. The 

evaluation results are shown in Table 1.

Reference example

Composite spinning was carried out using a crystal­

line polypropylene (melt flow rate 8, m.p. 160°C) as 

a core component and a high density polyethylene (melt 

index 20, m.p. 130 °C) as a sheath component in a composite 

ratio of 1/1, to prepare unstretched filaments, followed 

by stretching the filaments to 3.5 times the original 

length at 90°C and then annealing at 100°C for 3 minutes 

and cutting to obtain staple fibers (single filament 

fineness 3 d, fiber length 51 mm). A filter element 

was obtained using the staple fibers in the same manner 

as in Example 1 except that the heating temperature was 

changed to 130 -140°C. This element was of a good quality 

but inferior in the heat resistance and solvent resistance

to that of Example 1.
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Example l Example 2 Comp. ex.i Comp. ex.2 Ref. ex.

St
re

tc
he

d 
fi

la
me

nt
s Core component PET PET PET PET P P

Sheath component H D Ρ E P P Ή D Ρ E H D Ρ E H D Ρ E

Stretching temp. (°C) 110 14 0 7 0 9 0 9 0

Annealing
"C 9 0 13 5 — — 10 0

min. 3 5 — — 3
Apparent

. Young's modulus 2 0 7 16 1 2 7 5 2 8 4 13 7

Fi
lt

er
 e

le
me

nt Fi
lt

ra
ti

on
te
st

Less than 3 pm 16 2 2 16 3 7 10 5 2 10 8 8 2 7 3 6

5 ~ 3 pm 9 8 8 10 2 1 7 5 1 7 7 0 2 3 0

1 0 ~ 5 p.m. 3 6 9 3 3 5 7 4 2 7 2 7 2 9

More than 10 pm 2 1 7 4 5 5 4 15 6

Sw
el

li
ng

 
te

st
 '

Hot air 0. 5 0 0. 4 2 0. 4 9 Q 6 6 3. 0

Hot water 0. 6 2 0. 5 3 0. 7 2 0. 8 3 2; 3

Toluene 3. 2 2 3. 1 0 3. 7 2 4. 0 0 1 2. 5

Weight $> 2 4 0 2 4 0 2 4 5 2 4 5 2 4 0

Outer diameter m 7 0 7 0 7 7 7 4 | 7 0
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THE CLAIMS.DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process for producing polyolefin/polyester composite 

fibers, which comprises:

subjecting a polyolefin as the sheath component thereof 

and a polyester as the core component thereof to composite 

spinning,

stretching the resulting unstretched filaments to twice 

or more the original length at a temperature higher than the 

secondary transition point of said polyester by 2.0°C or

and lower than the melting point of said polyolefin,

A

annealing the resulting stretched filaments at a tempera 

higher than the secondary transition point of said poly­

, ester by 20 °C or more and lower than the melting point of
• A “• ··

said polyolefin for 30 seconds or more, to obtain composite 
·♦·«·. _» · ► 2
• ' fibers having an apparent Young's modulus of 210 Kg/cm or

less .

• · » · t ·

,., , 2. A process for producing polyolef in/polyester composite
'5 *

fibers according to claim 1, wherein said polyolefin is 

selected from the group consisting of high density poly­

ethylene, low density polyethylene and crystalline poly­

propylene .

3. A process for producing polyolefin/polyester composite

fibers according to claim 1, wherein said polyester is

selected from those having a melting point of 200°C or

more

and

ture



higher and ethylene terephthalate units occupying 50% by 

weight or more of the molecule and being of fiber grade.
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4. Polyolefin/polyester composite fibers produced according 

to the process of claim 1.

5. A process for producing a filter element, which comprises: 

winding up polyolefin/polyester composite fibers according

to claim 4 on a core while heating said composite fibers to 

the melt-adhesion temperature of the sheath component of said 

composite fibers to adjust the void content thereof to a 

desired one, and
λ

cooling the resulting material and taking out said core.

DATED this 20th day of March 1989.

CHI5SO CORPORATION
·· ··ft · ·• ·

EDWD. WATERS & SONS 
PATENT ATTORNEYS 
50 QUEEN STREET 
MELBOURNE. VIC. 3000.
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