
1 Title of Invention: METHOD FOR PRODUCING RESIN BOTTLES Technical
Field 5[0001] The present invention relates to a method for producing
a resin bottle farmed from a preform as a prototype by a blow molding
process. Background [0002] Some containers for containing liquid
contents such as drinks are made of various materials. A synthetic
resin bottle, for example, a bottle blow-molded of 10 polyethylene
terephthalate (or a PET bottle), is known as a type of container as
described above. Patent Literature 1 discloses a method for forming a
PET bottle from a preform as a prototype by a blow molding process.
Specifically, a closed-end cylindrical preform having an opening at
one end and closed at the other end is heated, and a body portion of
the preform is inserted into a mold formed in the same shape as 15 an
outer shape of the PET bottle, with a neck portion of the preform on
the opening side thereof gripped. Then, high-pressure air is
introduced into the preform through its opening to expand the preform
so as to bring the preform into intimate contact with the inside of
the mold, thereby forming the PET bottle. The PET bottle, when
undergoing quality inspection, is divided into plural cutoff pieces
by being cut in section for each of 20inspection parts. [0003] FIG. 7
is a view of a state of a PET bottle as cut for each of inspection
parts. In an example of FIG. 7, a PET bottle 10 is divided into four
cutoff pieces 10a to 10d. The quality inspection involves measuring
the cutoff pieces 10a to 10d for weight, wall thickness, buckling
strength or the like, and comparing measured results with a preset 25
set value, thereby inspecting the PET bottle for quality. When there
is a great difference between the measured results and the set value,
the results of the quality inspection are fed back into the blow
molding process to adjust a condition for blow molding, such as the
temperature of the preform. This improves the yield rate of the PET
bottle. For example, a part in which the wall thickness is less than
the set value can be considered 30 to be a thin-walled part of the
preform as compared to other parts. This can be considered to be due
to the fact that the thin-walled part of the preform is prone to
conduct heat and thus, in the blow molding process, the thin-walled
part rises high in its  2 temperature relatively to other parts and
hence expands larger than other parts by the introduction of the
high-pressure air. Therefore, setting the temperature of the
thin-walled part low enables the wall thickness to approach the set
value. Background Art 



5Patent Literature [0004] Patent Literature 1: Japanese Patent
Application Publication No. Hei 11-179794 Summary Technical Problem
[0005] With such quality inspection, however, the condition for blow
molding, such as 10 the temperature of the preform, can be adjusted
only after the blow molding process, and thus, the PET bottle is
molded once with the condition for blow molding improperly adjusted.
Therefore, optimization of the condition for blow molding requires
repeating the molding of the PET bottle, which in turn leads to the
problem of reducing production efficiency of the PET bottle. [0006]
An object of the present invention is to improve production
efficiency of resin bottles by optimizing a condition for blow
molding without repeating molding of the resin bottles. Solution to
Problem [0007] hi order to solve the foregoing problem, the present
invention provides a method 20 for producing a resin bottle formed
from a preform as a prototype by a blow molding process, including a
first step, a second step, and a third step. The first step measures
each of weights or wall thicknesses of plural inspection parts set in
a body portion of the preform. The second step compares each of the
weights or the wall thicknesses measured by the first step with a
preset set value, and thereby inspects a difference 25 between each
of the weights or the wall thicknesses measured by the first step and
the set value for each of the inspection parts. The third step
adjusts a condition for blow molding in the blow molding process in
accordance with an inspection result of each of the inspection parts.
[0008] Here, in the present invention, it is preferable that, the
third step comprises 30 adjusting the condition for blow molding in
the blow molding process by adjusting a temperature for each of the
inspection parts. Also, it is preferable that, the third step
comprises adjusting the condition for blow molding in the blow
molding process by  3  adjusting a pressure of air introduced into
the preform. Also, it is preferable that, the third step comprises
adjusting the condition for blow molding in the blow molding process
by adjusting the timing of introduction of the air into the preform.
Further, it is preferable that the first step comprises measuring the
weight or the wall thickness for 5each of the inspection parts after
the body portion of the preform has been cut for each of the
inspection parts. Advantageous Effects of Invention [0009] According
to the present invention, the weights or the wall thicknesses of the 



plural inspection parts set in the body portion of the preform are
measured, and the 10 difference between each of the measured weights
or wall thicknesses and the set value is inspected for each of the
inspection parts by comparing each of the measured weights or wall
thicknesses with the preset set value. Then, the condition for blow
molding in the blow molding process is adjusted in accordance with
the inspection result of each of the inspection parts. Therefore, the
condition for blow molding can be optimized without 15 repeating the
molding of the resin bottles, or equivalently, without undergoing the
blow molding process, and thus, the production efficiency of the
resin bottles can be improved. Brief Description of Drawings
[0010] FIG. 1 is a schematic view of a preform and a cutting device
therefor according 20to an embodiment of the present invention.
FIG. 2 is an enlarged perspective view of a chuck according to the
embodiment. FIG. 3 is a view of a state of the preform according to
the embodiment as cut for each of inspection parts.            FIG. 4
is a general schematic view of a blow molding machine according to
the 25 embodiment.      FIG. 5 is a view of assistance in explaining
a process of blow molding according to the embodiment.      FIG. 6 is
a view of con-espondences between the preform and a PET bottle
according to the embodiment. 30FIG. 7 is a view of a state of the PET
bottle as cut for each of the inspection parts. Description of
Embodiments  4  [0011] FIG. 1 is a schematic view of a preform and a
cutting device therefor according to an embodiment of the present
invention. A preform 1 as a prototype of a PET bottle (or a resin
bottle) is formed in a closed-end cylindrical shape having an opening
at one end and closed at the other end. The preform 1 includes a neck
portion 11 on the 5opening side on which a threaded portion for
screwing on a cap of the PET bottle is formed, and a body portion 12
as the remaining portion. [0012] A cutting device 2 is a device for
cutting the preform 1. The cutting device 2 uses a cutter in place of
a cutting tool for a lathe, and is constructed mainly of a 



foundation 21, a spindle stock 22, and a slider 23. The spindle stock
22 includes a 10 chuck 22A which is rotatable around an axis of
rotation (or a main spindle), and a motor (unillustrated) for
rotating the chuck 22A. A central axis of the chuck 22A coincides
with the axis of rotation. The slider 23 is configured to be capable
of advancing and retreating on the foundation 21 along a direction
from side to side as seen in FIG. 1 by turning a handle 23A (see
Parts (a) and (b) of FIG. 1). The slider 23 is provided with a 15
tool rest 24. The tool rest 24 is configured to be capable of
advancing and retreating on the slider 23 along a vertical direction
as seen in FIG. 1 by turning a handle 24A. Also, the tool rest 24 has
a cutter 25 fixed thereto in such a manner that the direction of a
blade is orthogonal to the axis of rotation of the spindle stock 22.
[0013] FIG. 2 is an enlarged perspective view of the chuck 22A. The
chuck 22A is a 20 chuck with three claws. The chuck 22A grips the
neck portion 11 of the preform 1 through a cylindrical nylon chuck 3.
When the chuck 22A directly grips the neck portion 11, the three
claws grip the uneven threaded portion formed on an outer periphery
of the neck portion 11, and thus, the neck portion 11 cannot be fixed
with stability. Therefore, it is difficult to bring a central axis of
the preform 1 into 25 coincidence with the central axis of the chuck
22A. Meanwhile, when the neck portion 11 is gripped through the nylon
chuck 3, the neck portion 11 can be gripped with stability since the
nylon chuck 3 has not an uneven surface. Therefore, the central axis
of the preform 1 can be easily brought into coincidence with the
central axis of the chuck 22A, or equivalently, the axis of rotation
of the spindle stock 22 (see FIG. 1). 30 Also, the nylon chuck 3 has
a slit 3A formed along a direction of the central axis. This enables
increasing and reducing the size of a diameter of the nylon chuck 3,
thus facilitating attachment and detachment of the nylon chuck 3 to
and from the neck  5 portion 11. [0014] Next, description will be
given with regard to a method for inspecting the preform 1. The body
portion 12 of the preform 1 has plural inspection parts preset
therein. Then, the body portion 12 is divided into the inspection
parts by cutting the 5 preform 1 by using the cutting device 2.
Specifically, first, the chuck 22A is caused to grip the neck portion
11 of the preform 1 in such a way as to bring the central axis of the
preform 1 into coincidence with the axis of rotation of the spindle
stock 22. Then, the handle 23A is turned to advance or retreat the
slider 23 and move the blade of the cutter 25 to a predetermined
position, or equivalently, a cutting position for each of the 10
inspection parts. Then, the motor of the spindle stock 22 is driven
to rotate the preform 1 around the axis of rotation. Then, the handle
24A is turned to move the tool rest 24 and force the blade of the
cutter 25 into the body portion 12 of the preform 1. Thereby, the
preform 1 is cut in section for each of the inspection parts along a
direction orthogonal to the axis of rotation. At the time of this
cutting, the preform 1 is cut by 15cutting off the inspection parts
in sequence, stalling at the inspection part far away from the neck
portion 11. [0015]FIG. 3 is a view of a state of the preform 1 as cut
for each of the inspection parts. In an example of FIG. 3, the body
portion 12 of the preform 1 exclusive of the neck 



portion 11 is divided into three inspection parts 12a to 12c. In
quality inspection of the 20 preform 1, after the body portion 12 has
been cut for each of the inspection parts, wall thicknesses of the
inspection parts 12a to 12c are measured (at a first step). Then, a
difference between each of the wall thicknesses of the inspection
parts 12a to 12c and a set value is inspected for each of the
inspection pails by comparing each of the wall thicknesses of the
inspection parts 12a to 12c with the preset set value (at a second
step). 25Incidentally, the wall thicknesses of the inspection parts
12a to 12c may be estimated by measuring weights of the inspection
pails 12a to 12c. [0016] FIG. 4 is a general schematic view of a blow
molding machine. A PET bottle 4 is formed by charging the preform 1
into a blow molding machine 5, and executing a blow molding process.
Description will be given below with regard to a method for
30producing the PET bottle 4. [0017] FIG. 5 is a view of assistance
in explaining a process of blow molding. The blow molding process
includes five processes. In a first process, a temperature is  6
adjusted by heating the preform 1 by a heater 51 for blow molding
provided in the blow molding machine 5. The heater 51 for blow
molding is configured as plural heaters having a shape along an outer
periphery of the preform 1, which are arranged along the central axis
of the preform I. In other words, the heater 51 for blow molding is
5provided for each of the inspection parts of the preform 1. In a
second process, the body portion 12 of the preform 1 is inserted into
a mold 52 formed in the same shape as an outer shape of the PET
bottle 4. In a third process, a drawing rod 53 is inserted into the
preform 1 through the opening of the neck portion 11 to press the
preform 1 along the central axis and thereby press-draw the preform
1. In a fourth process, high-pressure air is introduced into the
preform 1 through the opening of the neck portion 11 to expand the
preform 1 so as to bring the preform 1 into intimate contact with the
inside of the mold 52, thereby molding the PET bottle 4. In a fifth
process, the PET bottle 4 is cooled, and thereafter, the mold 52 is
opened to remove the PET bottle 4. [0018] FIG. 6 is a view of
correspondences between the preform and the PET bottle. In 15 the
second process, the temperature of the heater 51 for blow molding (or
a condition for blow molding) is adjusted in accordance with an
inspection result of each of the inspection parts of the preform 1
(at a third step). Here, in the blow molding process, a part having a
relatively lower temperature than other parts is less likely to
expand, while a part having a relatively higher temperature than
other parts is more likely to expand. 20 Therefore, the temperature
of an inspection part in which the wall thickness is less than the
set value is adjusted relatively lower than that of other inspection
parts. Also, the temperature of an inspection part in which the wall
thickness is greater than the set value is adjusted relatively higher
than that of other inspection parts. For example, when the wall
thickness of the inspection part 12a is less than the set value, the
25 temperature of the heater 51 for blow molding for the inspection
part 12a is set relatively lower than that for the other inspection
parts 12b, 12c. This makes it more difficult for the inspection part
12a to expand in the blow molding process than the other inspection
parts 12b, 12c. Therefore, the wall thickness of the inspection part
12a for the PET bottle 4 can be brought close to the set value.
30[0019] According to the embodiment, as described above, the wall



plural inspection parts 12a to 12c set in the body portion 12 of the
preform 1 are measured, and the difference between each of the
measured wall thicknesses and the set  7 value is inspected for each
of the inspection parts by comparing each of the measured wall
thicknesses with the preset set value. Then, the temperature of the
heater 51 for blow molding is adjusted in accordance with the
inspection result of each of the inspection parts. Therefore, the
temperature of the heater 51 for blow molding can be 5optimized
without repeating the molding of the PET bottle 4, and thus,
production efficiency of the PET bottle 4 can be improved. [0020]
Incidentally, in the above-mentioned embodiment, the wall thicknesses
of the inspection parts 12a to 12c are measured after the preform 1
has been cut by the cutting device 2. However, a device for measuring
the shape of the preform, or the like, for 10 example, may be used to
measure the wall thicknesses of the inspection parts without cutting
the preform. Also, the weights of die inspection parts rather than
the wall thicknesses thereof may be measured. In short, the first
step may be performed in any manner, provided only that the first
step measures the weights or the wall thicknesses of the plural
inspection parts set in the body portion of the preform. 15[0021]
Also, in the above-mentioned embodiment, the temperature of the
heater 51 for blow molding is adjusted in accordance with the
inspection result of each of the inspection parts of the preform 1.
However, other conditions may be set as the condition for blow
molding to be adjusted in accordance with the inspection result. For
example, the pressure of the high-pressure air introduced into the
preform may be 20 adjusted. In this case, the pressure may be reduced
to increase the wall thickness. Meanwhile, the pressure may be
increased to reduce the wall thickness. Also, the timing of
introduction of the high-pressure air into the preform, for example,
may be adjusted. In this case, the timing may be delayed to reduce
the temperature of the preform at the time of the introduction of the
high-pressure air and thus increase the 25 wall thickness. Meanwhile,
the timing may be advanced to increase the temperature of the preform
at the time of the introduction of the high-pressure air and thus
reduce the wall thickness. [0022] Further, in the above-mentioned
embodiment, it is not necessary that the inspection of the preform 1
for each of the inspection parts be made on all preforms 1 to 30 be
blow-molded, and the inspection may be made only on some of the
preforms charged into the blow molding machine 5. For example, one or
more of the preforms 1 in the 



same production lot may be sampled for the inspection. In this case,
the PET bottles  8 can be produced by performing blow molding on all
preforms 1 to be blow-molded, under the condition for blow molding
adjusted in accordance with the inspection results of the one or more
preforms 1. Industrial Applicability 5[0023] As described above, the
present invention is widely applicable to the method for producing
the resin bottle formed from the preform as the prototype by the blow
molding process. Reference Signs List [0024] 101 preform 2 cutting
device 3 nylon chuck 3A slit 4 PET bottle (resin bottle) 155 blow
molding machine 11 neck portion 12 body portion 12a-12c inspection
parts 21 foundation 



2022 spindle stock 22A chuck 23 slider 23A handle 24 tool rest 2524A
handle 25 cutter 51 heater for blow molding 52 mold 53 drawing rod  9
CLAIMS [Claim 1]A method for producing a resin bottle formed from a
preform as a prototype by a blow molding process, comprising: 5a
first step of measuring each of weights or wall thicknesses of a
plurality of inspection parts set in a body portion of the preform;
a second step of comparing each of the weights or the wall
thicknesses measured by the first step with a preset set value, and
thereby inspecting a difference between each of the weights or the
wall thicknesses measured by the first step and the set value 10for
each of the inspection parts; and 



a third step of adjusting a condition for blow molding in the blow
molding process in accordance with an inspection result of each of
the inspection parts. [Claim 2]The method for producing a resin
bottle according to claim 1, wherein the third step comprises
adjusting the condition for blow molding in the blow molding
15process by adjusting a temperature for each of the inspection
parts. [Claim 3]The method for producing a resin bottle according to
claim 1, wherein the third step comprises adjusting the condition for
blow molding in the blow molding process by adjusting a pressure of
air introduced into the preform. [Claim 4]The method for producing a
resin bottle according to claim 1, wherein 20the third step comprises
adjusting the condition for blow molding in the blow molding process
by adjusting the timing of introduction of the air into the preform.
[Claim 5]The method for producing a resin bottle according to any one
of claims 1    to 4, wherein the first step comprises measuring the
weight or the wall thickness for each of the inspection parts after
the body portion of the preform has been cut for each 25of the
inspection parts. 


