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Abstract

The purpose of this research was designed and constructed a packing machine cubic of
pickled fish in blister packs. Researcher got fund from Nation Research Council of Thailand (NRCT) to
construct the machine for compress cubic of pickled fish size 25 x 30 x 12 millimeter. Aluminum foil was
used as sealing materials has thickness 0.06 millimeter and width 150 millimeter. The polypropylene
tray has size 110 x 110 millimeter, thickness 0.3 millimeter and consists of 4 sockets. A packing
machine was constructed and it had size 50 x 70 x 115 centimeter. The importance components of this
machine consisted of main structure, aluminum foil feeder, sealing part and tray transporter. The main
results obtained as follows. Total time for produced packaging was 15 second. The temperature 230-
240 °C shown good seal aluminum foil and polypropylene tray. In one hour, this machine could

produce 240 packages of cubic pickled fish.

Keyword : Pickled fish cubic, Dry pickled fish, A machine for compression A Machine for

packing, Blister Packaging
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3190 22 Tanzwauuesezglifioularnionlds 6]

Frdlavznaumaznmands | % ovgiidion daunaundnlansou (%)
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5182 H19 39.2 4.7 4
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AMANHUZ VYD IHID2 Q1N (POWDER)

(0-70 MICRON)
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MINNNIANUIN .1 AURNIZVDINIBLQIINEY POWDER (0-70 MICRON)

ALUMINIUM POWDER

(0-70 MICRON)

SIEVE SPECIFICATION + 75 MICRON 0-2%
- 75 MICRON + 45 MICRON BALANCE
- 45 MICRON 60 - 80%
CHEMICAL ANALYSIS ALUMINIUM 99.70 % MIN
SILICON 0.10 % MAX
IRON 0.20 % MAX

*Wuene P(Al-Powder)

2.7 g/cm3
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Epoxy : part A

(Epoxy Resin 820)

ITEM STANDARD DATA
Appearance Transparent Liquid without Mechanical
Volatile content <03
Epoxy Equivalent g/eg 185-195
Saponiflable chlorine <0.3
Color (Gardner) <1
Viscosity MPa.s/25° 10000 - 14000

Inorganic Chlorine ppm.

<300
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Epoxy : part B
(Epoxy Resin 513)
BONTAMINE 513
Bontamine 513 is a low viscosity and almost clear hardener synthesized form special
modified amine with good resistance to chemical and atmosphere. It's suitable for the solvent free

paint, injection molding and adhesive application. Heated cure will get better physical property.

APPERANCE
Viscosity : (BH tape CPS /25°) 300 - 500
Amine Value 280 + 30
Density 1.03 +0.02/20°
Colority : (G/H) <3
AHEW 100
Mixed Raito : (to the epoxy of EEW =190) 50%
Highest Exothermal Temperature 132°¢
Pot Life (100 g ,25°¢c) 37 min
Hardness (SHORE D) 80

Physical Strength (Epoxy Resin EEW 190/5110-3 = 100/50)

Ultimate compression strength (kg./cmz) 1024 (ASTM D695)
Bending resistance (kg./cmz) 940 (ASTM D790)
Ultimate tension (kg./cmz) 342 (ASTM D638)

The film property (Epoxy Resin EEW 190/5110-3 = 2/1 ,25° x 7 days)

Pensil hardness 2H

Tape test 25725

Bending resistance > 10 mm

Resistance to shock 1/2 x 500 g. x 50 cm
APPLICATION

Solvent-free top coat and harmless paint; injection molding for the clear decorations; casting

for the electrically insulating components.



80

Physical Properties of Epoxy Resin (Ll,“i-lsﬂﬂ )

: Compress Strength
: Tensile Strength

: Flexural Strength

: Abrasion Resistance

A
B
C
D : Bond Strength
E
F : Impact Strength
G

: Chemical Strength

H. Hardness

Shore D

* N8R P (Epoxy)

Test —» A:B =2:

1.020 kg/cm’

342 kg/cm2

940 kg/cm2

Not available

<0.05 m.m.

<0.5 mm.
Hydrochlric acid 10%
Salphuric acid 25%
Acteic acid 8%

Citric acid 10%

1.03 g/cm3

1

104 N/mm’

34.9 N/mm’

95 N/mm’

Pass
Pass
Pass
Pass
2H
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1A3093ANNISEUAI Mitutoya SURFTEST-301

1. Portable surface roughness tester (301)

1ARUIN 7.1 IA509IAANNITIUAD

ERINE

2. FunaaeuianlsaumaumanauseuRINNIgIU

d' lg} I U | = U S a ) N
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ad 4 tﬂv % = a
3. ]ﬁfn51‘]1311!!ﬂ§93]ﬂﬂ31ﬂ!§ﬂuw'3

Make sure that the AC adapter 1z properly connected
or the battery power switch 13 zet to ON.

ON
DATA

Y

Setting the condition setting switches

Setting the parameter (Including (B]) or (P1))
Setting the measurement conditions (e L, n, count
level for Pc)

Setting the print format

Y

Setting-up the detector/drive unit

Refer to the diagrams as shown at the right

PRINT PRINT
AUTO AUTO
MANUAL MANTAL
Measurement ement
START START
STOF STOP
Y Y
Result Result
Dhsplayed -
spian Drzplayed
Printed out
oN
DATA
PRINT
L)

FRINT

)
Re Print |

Automatically turns off 1 30 zeconds
Only the last measured result can be stored in memory
Only last result can be re-displayed and re-print

= o v A
?;]J‘VIﬂWﬂWU'Jﬂ .3 LLﬁ@Nllﬂ't‘)%!!,ﬂillslll‘m@uﬂ'lﬁﬁlsl)'\i']u‘ll'@\uﬂﬁﬂﬂ
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1) A9@18 AC Adapter 191AUIAT04IA

AC adapiear

Eﬂ“ﬁﬂWﬂWH’Jﬂ .4 MIADEY AC Adapter LelﬂﬂULﬂi’EN’Jﬂ

2) 1/51 Set switch hlﬂﬁdﬁﬂl‘ﬁliﬂ Ra measurement

Cut-off valuerSamoling length 2ef2ing switeh: Sar 1o 0.8,

Sampling sgan selting switch: Seta "3

= Display dara islaction swilch: Satin "Aa*,

1 i 5 5T L"_'I

MEESEARS]

aN

OFF
[-3: S A

T

2ol IRl S[AI8a[s[S e[ <R,

ca;spcl

i r-mml“n:h LDAVECTON PNt
i Uzed to selec: e uriit of measuramanc

L f———————PAINT mode sarting Twiwch:
Satta “MaNUAL"
Pararmater salection switch: Mazsuramant curve seleclon rwitea:
Turn anly the A3 swirch ta “ON", Set iz “A" (roughnazy proflel

sUfimanian a.5 M3vsy Set switch TUFaf 114159 Ra measurement
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3) GRS (Support foot)

4 o
sUNMARLIN A.6 M3 TdvIas

4) M3111A7 Drive unit 1A Detector NITIRNUTHUNINTFIU

View from the t2o

|

JUNMANUIN A.7 N151167 Drive unit 1182 Detector MEIHITEUINTFIU
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The detacior 3ary tcing and measurns
he roughnesy spacimen.
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1 9
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A Study on Milling of Wood Plastic Composite from
PVC Foam Scrap and Wood Dust

A. Memon and 8. Ithisophonakul

Abstract— The purpose of this research was to study the cutting condition of Wood Plastic Composite (WPC), The high spees
steel (HSS) cutting tools were used in this experiment. They are Standard End wmills four flutes and Ball End mills two flutes
diameter 5 millimeter. WPC in this study produced from PVC foam scrap and rubber tree saw dust. Their properties are obtained
as follow. The tensile strength was 15.9 MPa. and elongation was 42.8% The resistance of impact strength was 63.75 J/m and
hardness was 72 Shore D. It had density 1.02 g/em®. The main vesults obtained as the follows. The surface roughness (Ra) after
machine by standard end mills was 1.22 um, the spindle speed was 4,500 rpm and feed rate was 630 mm/min. Ball end mills had
a good finish surface; it had surface roughness 0.63 um while spindle speed was 3,500 rpm and feed rate was 490 mm/min. The
WPC was milling by Ball end mills used the best condition above. It had surface roughness 0.61-0.66 um. The surface roughness
in this study appropriated to be making the master model for the Aluminum filled Epoxy Resin Mould

Keyword— Milling of wood plastic compesite, Surface roughness, Master model
1. INTRODUCTION Surface roughness is a characteristic that could
Currently, production plastics parts of consumer influence the dimensional precision, the performance of
products were shaping by injection process. The design and mechanical pieces and production costs. For these reasons,
production of mould due to the high cost, long lead time, and there has been research and development with the objective
the constantly fluctuating cost of material, also many of optimizing cutting conditions. Milling composite materials,
processes afterward. Consequently, the price of the mould have shown that the surface quality (surface roughness), and
tends to be high, especially for the job which required a small delaminating factor is strongly dependent on cutting
amount, and competition in the market. Therefore, the parameters, tool geometry and cutting forces (feed force,
shorter time and lower cost for molding which meets the depth force and cutting force) [4].
customer requirement are a major concern. The injection S. Rodlkewan et al [2] investigated the machinability of
molding applications of small amount products could natural rubber through milling processes. The key studied
construct core and cavity insert from aluminum filled epoxy parameters are work piece temperature, spindle speed, feed,
resin [7]. Master model was used as prototype products for and chip morphology. With an approximate work piece
casting core and cavity insert. It could produce from rapid temperature of -76 degree C, the results from milling show
prototype process such as Stereo lithography, Stereo that the high spindle speed generates a good work piece
Lithography Apparatus (SLA), Laminated Object surface finish.
Manufacturing (LOM), Selective Laser Sintering (SLS), A. Wechsler and 8. Hizirroglu [3] used two surface
Fused Deposition Modeling (FDM), Solid Ground Curing roughness parameters average roughness (Ra) and maximum
and Three Dimensional Printing (3DP). The master model roughness (Rmax) to evaluated surface characteristics of
from those processes had rough surface and they can’t use WPC. Specimens were fiber of radiata pine (Pinus radiata)
for casting aluminum filled epoxy resin, also had high cost. mixed with polypropylene (plastic). The samples showed
Wood plastic composite (WPC) from PVC foam that particle based samples had rougher surface
scrap and rubber tree saw dust had tensile strength 15.9 MPa characteristics than those of fiber based ones. No significant
and elongation was 42.8%. The resistance of impact strength influence of chemicals added in the samples was found on
was 63.75 J/m and hardness was 72 Shore D. It had density surface roughness values of the samples manufactured from
1.02 g/em’ [1]. Thermoplastic could machine by traditional particle and fiber of radiata pine.
metal cutting techniques and tools are being used in Therefore, the objective of this study was to
machining of them. Milling is successful technique when investigate cutting parameter on WPC from PVC foam scrap
applied to particular thermoplastic. Normal cutter can be and rubber tree saw dust. H3S cutting tools and CNC high
used and climb (Down) milling is recommended to avoid speed milling machine were used in this research. Surface
burning. The work often has to be carefully clamped and roughness parameters average roughness (Ra) was used to
supported to prevent flexing away from cutter [5]. Thus, evaluate surface characteristics.

WPC can machine by milling.
2. EXPERIMENTAL PROCEDURE
WPC from PVC foam scrap and rubber tree saw dust
was the specimens in this experiment. Table 1 show the list
of chemical compesition and their percentage used for WPC
production. Their properties were mention above. It was
A Memon and 8. Tthisophonakul are with the Center of Develop pressed in a hot press with size 45 x 60 x 20 millimeter, The
Innovation and Packaging for Village Products (CDiPV), Department of compression mold had 4 cavities. The specimens were
Industrial Engineering, Faculty of Engineering, Rajamangala University of . ° }
Technology Thunyaburi, Klongé, Thanyaburi, Phathumtani 12110, pressed uslig tempe_rature 180 °C and pressure was 200 psi
Thailand, E-mail: cdipv.rmutt{@email. com for 20 minute. Figs. 1 showed the specimens and
compression mold.
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Table 1 List of chemical composition of WPC [1]

Materials phr

Scrap PVC free foam 100.00
TLS(Plasticizer) 3.00
PA-20(Processing aids) 10.00
CS(Lubricants) 1.00
ac-508(Blowing agent) 1.00
PE-WAX(Lubricants) 0.40
CPE(Impact modifiers) 8.00
CaCO3(Filler) 10.00
DOP(Plasticizer) 4.00
Rubber tree saw dusts 30.00
Color pigment 0.40

Total 167.80

Figs. 1 shown the specimens and compression mold

A CNC high speed milling machine with spindle
motor power 5.6 kW and maximum spindle speed
10,000 rpm was used to perform the experiments. Fig. 2
showed the milling of WPC by standard endmill 4 flutes.

Cutting tool standard endmill 4 flutes with diameter 5
millimeter was used for rough millingas the sample. It was
shown in fig. 3a. The depth of cut and step of cut were 2.5
millimeter. Spindle speeds were 2500, 3500, 4500 and 5,500
rpm. Feed rate were 350, 420, 490, 560, 630, and 700
millimeter/minute. Ball enmill 2 flutes with diameter 5
millimeter was used for fine milling. It was shown in fig.
3b. The depth of cut and step of cut were 0.1 millimeter.
Used same spindle speed and feed rate.

Fig. 2 The milling of WPC by standard endmill

345

b) Ball enmill 2 flutes

Fig. 3 High speed steel (HSS) end mill

The surface roughness was evaluated with a Mitutoya
SURFTEST-301 as shown in fig. 4. For each test 5
measurement were made over milling surface. The roughness
evaluator parameter (Ra) carried out with cut-off 0.8
millimeter. The vertical displacement of stylus is converted
into electric signal and digital information. The profile of
surface roughness can be printed as shown in fig. 5.

Fig. 4 Mitutoya SURFTEST-301
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Fig. 5 The surface roughness profiles of specimens
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3. RESULT AND DISCUSSION

The results of milling test allowed the evaluation of
WPC manufactured by compression molding, used HSS
cutting tools. The machinability was evaluated by measured
the surface roughness (Ra) over milling surface. The key
studies parameter are spindle speed and feed rate.

The surface roughness of milling with Standard
endmill 4 flutes was 1.22-2.99 pm. Fig. 6 showed the sample
was milling by these cutting tools. It can not be seen clearly
the relation between spindle speed and feed rate. A
comparison between spindle speed and surface roughness
was shown in fig. 7 and fig. 8 shown the comparison
between feed rate and surface roughness. However, the best
surface roughness can be obtained with spindle speed 4,500
rpm and feed rate 630 millimeter/minute.

I} AHbEng by
/ Spand endoll 4 Aues

Fig. 6 The sample was milling by standard endmill 4 flutes

-
"

4500
Spindle speed

——3m

—m—az

]

——7m

2500 3500 5500

Fig. 7 A comparison between spindle speed and surface
roughness (Ra) used Standard endmill 4 flutes

35

——2500

—m—3500

4500

5500

350 430 560

Feedrate

630 mo

Fig. 8 A comparison between feed rate and surface
roughness (Ra) used Standard endmill 4 flutes

Milling specimens with ball endmill 2 flutes diameter
5 millimeter had good surface 0.63 um. Fig. 9 showed the
sample was milling by these cutting tools. While, a good
finished surface were obtain at spindle speed 3,500 rpm and
feed rate 490 millimeter/minute. A comparison between
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spindle speed and surface roughness was shown in fig. 10
and fig. 11 shown the comparison between feed rate and
surface roughness. This condition had smooth surface
because the lower step and depth of cut.

Based on the surface roughness obtained from surface
of specimens resulted in significantly different Ra due to the
different particle of saw dust in WPC, correspond with set up
step and depth of cut in high value. Also, high spindle speed
the thermoplastic was burn.

AT g, vy

Ball endmill 2 Qs

Fig. 9 The sample was milling by standard endmill 4 flutes
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Fig. 10 A comparison between spindle speed and
surface roughness (Ra) used ball endmill 2 flutes
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Fig. 11 A comparison between feed rate and surface
roughness (Ra) used ball endmill 2 flutes

The best cutting condition with smooth surface were
used milling WPC for making a master model as shown in
fig. 12. Ball endmill was used as cutting tool with spindle
speed 3,500 rpm and feed rate 490 millimeter/minute. The
average surface roughness was 0.63 pm. Mostly, the surface
roughness of grinding process was in range 0.02-0.8 um [9].
Thus, WPC had smooth surface with these cutting condition
and appropriated to be used as a master model for casting
aluminum filled epoxy resin.
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Fig. 12 WPC for making a master model

4. CONCLUSION

In this experimental, WPC was milling by standard
endmill 4 flutes and ball endmill 2 flutes with CNC high
speed milling machine This research aimed to find the
cutting condition of WPC for making a master model. The
results were obtained as follow.

1) The best surface roughness of milling with standard
endmill 4 flutes was 1.22 um, used spindle speed 4,500 rpm
and feed rate 630 millimeter/minute. It can not be seen
clearly the relation between spindle speed and feed rate.

2) Smooth surface was found in milling by ball
endmill 2 flutes. The best surface roughness was 0.63 um.
Spindle speed was 3,500 rpm and feed rate was 490
millimeter/minute.

3) WPC master model was milling by ball endmill.
The good finished surface was 0.63 um, it appropriated to
make a master model in casting aluminum filled epoxy resin.
The casting aluminum filled epoxy resin was used as a core
and cavity insert in injection mold.
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Abstract

The objective of tis research is fo investigation usability of artificial wood making a master model for casting insert injection
mold. Casling process used aluminum powder 99.7% size 0-70 Wm filled epoxy resin 820 and hardener Bontamine 513, Artificial
waod for making a master model was wood plastic composite (WPC) fram PV C foam scrap and rubber tree saw dust, It was
comprassed size 150 x 150 x 17 milimeter. The master model in this research was coaster. The experiment used milling
machine for cutting master model. Cutting tools were standard end mills four flutes and ball end mills two flutes diameter 5
millimeter. Standard end mills four flutes used spindle speed 4,500 rpm and feed rate 630 mmémin. Ball end mills two flutes used
spindle speed 3,500 rpm and feed rate 490 mm/min, Casting insert cores and cavities by aluminum powder filled epoaxy resin
70:30, 6040 and 50:20, The main results obtained as the follows. Finished surface roughness of master model core plate was
0.87 um and cavity plate was 0.78 pum. Inserts easy separated from master model. It had surface roughness 0.75 Wm at mixture
ratio 5050, Injection coaster palypropylens PP 2300 k by injection machine 50 tons, The mixture ratic 50:50 shown best injection
results with 22 pieces of coasters. The production insert cores and cavities fram aluminum powder filled epoxy resin was

improvement the usability of injection maold for inject small amount products, also reduce cost and time.

Keywords : Wood Plastic Composite (WPC), Artificial wood, Cutting condition of WFC, Insert injection mold, Master model
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