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EXECUTIVE SUMMARY

A rubber-wood furniture factory being a case study for this research work was P.P.
Parawood Co., Ltd. located at Phanatnikom, Chonbury province. The company has
employed about 1600 people being mostly low education. The owner and management
staffs are Thai. The main processes of the furniture production are machining processes.
The major problem of the process in the factory is inefficiency of machining operation
that causes low productivity and high labor cost of finishing process. Therefore, the
objective of this research work was to improve cutter use management of a vertical
milling machine for rubber-wood furniture industry. The cutter knives applied in this
study was carbide tipped steel with grade K20, the tool sharpness angel of 52.6i1.6o, the
rake angel of 200, and the cutter height of 125 mm. Six cutter knives were fixed on a
cutter-head which had a diameter of 69 mm. The cut surface of rubber-wood specimen
having the height of 40 mm. and the curve length of 330 mm. was selected to study. The
moisture content of the wood specimens studied was 9.4+0.5%. The density was
0.61+£0.03 Mg/m3. The compressive strength, tensile strength, shear strength, and impact
strength were 468Kg/cm2, 445Kg/cm2, 122 Kg/cm2 and 0.66Kg—m/cm2, respectively.

The steps of study were as (1) studying the current of cutter usage management of
a factory being a case study via analyzing the cutting conditions that operator used in
factory. The cutting conditions were depth of cut, feed of specimen, and cutting speed. A
surface roughness and sanding time of a specimen cut by vertical milling machine were
studied. The specimen was sanded by sanding machines using coarse grits sand paper
n0.100 and finish grinding with fine grits sand paper no.180. The roughness requirement
of furniture work piece component was also identified. (2) Experimenting the controlled
cutting conditions using the cut depth of 3 and Smm., specimen feed of 3, 5, and 7m/min.,
and cutting speed of 1,062 and 1,712m/min. Every other 50 of the cut specimens in each
cutting condition was taken up to measure the surface roughness, tool ware, electrical
energy consumption. Taking the result to analyze a tool life and considering a surface

roughness of a final cut specimen that could reduce the rough-sanding. Finally, (3) testing



the criterion of the required surface roughness for the cut specimens. The surface qualities
of the specimen machined by manual feed and controlled feed and of the specimen sanded
by sanding machine of sanding paper graded no. 180 were compared.

The study found that (1) the currently, the factory had no criterion to manage the
use of cutting tool. The cutter knives were changed when the cut surface of specimen
was thorn or specimen could not be machined. The factory also had no criterion to
classify the machined surface roughness. Consequently, all the work pieces had to be
sanded by coarse sanding and fine sanding with the size grits no.100 and 180,
respectively. (2) The cutting conditions that were controlled by manual were not
consistency, such as the cut depth ranged between 2.7 to 4.1 mm and the specimen feed
ranged between 6.4 to 7.2m/min. The range of surface roughness of machined specimens
was between SLUm to 12llm. Average tool life was 25.2 min. (3) The surface roughness
of the specimens which were sanded with the size grits no. 100 and 180 were 8.0+0.8LLm
and4.2+0.3llm, respectively. Similarly, the sanding times were also 10.1+1.7min and
6.6+1.2min, respectively. (4) The cutting condition that was controlled was found that the
cut depth of 3mm, specimen feed of 3m/min, and cutting speed of 1712m/min. provided
the range of the cut surface roughness between 5[lm to 12dm, and also the maximum
tool life of 45min. (5) After applying the criterion which the surface roughness of the cut
specimen was not more than 8 Lm, the coarse sanding with sanding paper no. 100 could
be eliminated whereas the only fine sanding with sanding paper no. 180 could be clearly
applied. The total sanding time remarkably decreased from the existing of 16.2 sec/piece
to 6.1 sec/piece or reduced to 62.2% of existing time. Finally, (6) The roughness of the
cut specimen that was over the 8| lm was found that the surface that was machined by
controlled feed showed scratches but could be eliminated by sanding paper180 whereas
the surface that was machined by inconsistency manual feed showed thorns and could not

be wiped out.
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ABSTRACT

The objective of research work was to improve cutter usage
management of a vertical cutting machine for rubber-wood furniture industry. The
cutter knives applied in this study was carbide tipped steel with grade K20, the tool
sharpness angel of 52.6i1.6o, the rake angel of 200, and the cutter height of 125 mm.
Six cutter knives were fixed on a cutter-head which had a diameter of 69 mm. The
cut surface of rubber-wood specimen having the height of 40 mm. and the curve length
of 330 mm. was selected to study. The moisture content of the wood specimens
studied was 9.440.5%. The density was 0.61+0.03 Mg/m3. The compressive strength,
tensile strength, shear strength, and impact strength were 468Kg/cm2, 445Kg/cm2, 122
Kg/cm2 and 0.66Kg-m/cm2, respectively.

The steps of study were as (1) studying the current of cutter usage management
of a factory being a case study via analyzing the cutting conditions that operator used in
factory. The cutting conditions were depth of cut, feed of specimen, and cutting speed.
A surface roughness and sanding time of a specimen cut by vertical milling machine
were studied. The specimen was sanded by sanding machines using coarse grits sand
paper n0.100 and finish grinding with fine grits sand paper no.180. The roughness
requirement of furniture work piece component was also identified. (2) Experimenting
the controlled cutting conditions using the cut depth of 3 and 5Smm., specimen feed of
3, 5, and 7m/min., and cutting speed of 1,062 and 1,712m/min. Every other 50 of the
cut specimens in each cutting condition was taken up to measure the surface roughness,
tool ware, electrical energy consumption. Taking the result to analyze a tool life and
considering a surface roughness of a final cut specimen that could reduce the rough-
sanding. Finally, (3) testing the criterion of the required surface roughness for the cut
specimens. The surface qualities of the specimen machined by manual feed and
controlled feed and of the specimen sanded by sanding machine of sanding paper

graded no. 180 were compared.
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The study found that (1) the currently, the factory had no criterion to manage
the use of cutting tool. The cutter knives were changed when the cut surface of
specimen was thorn or specimen could not be machined. The factory also had no
criterion to classify the machined surface roughness. Consequently, all the work pieces
had to be sanded by coarse sanding and fine sanding with the size grits no.100 and
180, respectively. (2) The cutting conditions that were controlled by manual were not
consistency, such as the cut depth ranged between 2.7 to 4.1 mm and the specimen
feed ranged between 6.4 to 7.2m/min. The range of surface roughness of machined
specimens was between 5llm to 12llm. Average tool life was 25.2 min. (3) The
surface roughness of the specimens which were sanded with the size grits no. 100 and
180 were 8.0+0.8 .lm and4.2+0.3lm, respectively. Similarly, the sanding times were
also 10.1+1.7min and 6.6+1.2min, respectively. (4) The cutting condition that was
controlled was found that the cut depth of 3mm, specimen feed of 3m/min, and cutting
speed of 1712m/min. provided the range of the cut surface roughness between 5Um to
12m, and also the maximum tool life of 45min. (5) After applying the criterion
which the surface roughness of the cut specimen was not more than 8 Lm, the coarse
sanding with sanding paper no. 100 could be eliminated whereas the only fine sanding
with sanding paper no. 180 could be clearly applied. The total sanding time
remarkably decreased from the existing of 16.2 sec/piece to 6.1 sec/piece or reduced to
62.2% of existing time. Finally, (6) The roughness of the cut specimen that was over
the 8LLm was found that the surface that was machined by controlled feed showed
scratches but could be eliminated by sanding paper180 whereas the surface that was

machined by inconsistency manual feed showed thorns and could not be wiped out.
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