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Table 3: ANOVA based on compression test

Figure 3: Comparison between Two Species with
Different Angles in Compression Test

Based on the table above, the statistical analysis
compression tested computing to ANOVA revealed to the
three types of angular size on two species. The results
showed for the OPT species with an angle 30 is not
significant. That means, from this angle is not having a
different strength between an angle 45 and 60 for the
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Figure 4: Comparison between Two Species with
Different Angles in Bending Test

Figure 4 shows the comparison between two species with
different angles for the bending test. The highest value for
this test is angle 30 for the both species, which
kelempayan 604.33 N and OPT 630.38 N and followed by
the angle 45 with value 304.64 N for the Kelempayan and
584.04 N for the OPT. Then, the lowest values of bending
test are the angle 60 for the both species. At this result,
the angle 30 has more strength with the regard to
strength properties and high mechanical bending moment
resistant compared to other angles. It occurs because of
glue line surface is broad and interaction between the
PVAc adhesive on the fit of the joint. After that, the
properties of oil palm that have high parenchyma cells
that absorb the adhesive at bond glue line also can be
given the sample of oil palm fix together and got a good
strength. It as well supports by the vascular bundle that
given the strength to oil palm. The both of species that
have high strength caused by the adhesive that used,
PVAc adhesive develop the bond strength from the loss
of water into wood. Polyvinyl acetate had high dry
adhesion strength, good gap-filling properties, high bond
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compression test. The angular size 45 and 60 also show
not significant. The strength for this angle for oil palm
species is not having different compared to other angles.
This is because the influence of the properties of oil palm
that gave effect to the strength of oil palm species. While
the result in the kelempayan species shows the different
result compared to the OPT species. For an angle 30,
species kelempayan showed the significant between
other angles. That means, the angle 30 had a different
strength between angles 45 and 60 as shown in the table
above. After that, the angle 45 also shows the distinct
strength between angles 30 and 60, It was also same with
an angle 60. This angle also shows the significant result.
The strength of this angle is high compared to angles 30
and 45. It can be concluded, the result all angles to the
species oil palm show no significant mean that not have
different strength compared to the kelempayan species
that angles 30, 45, 60 hal,:, adistinctive strength between
each other.
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Figure 3 above represents the comparison result between
different angles between two species in the compression
test. The result show angle 60 has a highest strength of
compression test compared with angles 30 and 45 which
value was 21.7038 kN for species KE:lempayan and
3.7775 kN for the OPT. For the angle 45 shows the value
12.9188 kN for the species Kelempayan and 2.7363 kN
for species OPT. The results show for the species OPT,
value angle 30 was higher than angle 45. That mean
angle 45 was a lower strength compare to angles 30. This
is because the sample for angle 45 has a litUe problem
when the sample was taken such as the portion or layer
in oil palm is mixed and difficult to get an accurate
strength during testing. Generally, for this test use an
adhesive (PVAc) as a medium to connect that joint. In
case of compression test the angle 60 is the highest value
for the both species because that angle has a small
surface and slope that can be resistant to the stress or
load that apply. Meanwhile, Kelempayan has a good
strength and performance compared to the oil palm for
the all angles. OPT has a lower strength compared to
Kelempayan because opt is non woody wood that does
not have cambium, secondary growth rings, ray cell, and
knots to support it strength.
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strength and fast setting were the cause the sample had
an excellent strength.

Table 4: ANOVA based on bending test

Significant
Sample species Depeodent :'i Aogle size Differeor (p-
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" \ .. 8 ," 45 0.001
S 30 45 0.000
8 60 0.000

KfleU1p3Y3D Beudiog l<St S 45 ~O 0.000 •
8 60 0.181 .,
8 60 30 0.000
S 45 0.181

Based on the table 4 above, the statistical analysis
bending tests computing on ANOVA test revealed to the
three types of angle size on two species. The results
showed for the OPT species with an angle 30 is not
significant when be compared with an angle 45 but if
angle 30 be compared to the angle 60 there showed the
significant result. That means, for the angle 30 is not
having a different strength compare to an angle 45, but it
has a different strength when compared with an angle 60.
The angle sizes 45 also same with an angle 30. That was
shown not a significant result for the angles 45 and 30 but
when the angle 45 be compared to 60 the result showed
significant.

That means, if the angle 30 compared with an angle 45
shows not had a different strength, but there had a
different strength when angle 45 be compared with an
angle 60. Then, the result of the angle 60 showed angles
of 45 and 30 have a distinct strength if be compared with
angle 60. While the result for the kelempayan species
showed the angle 30 had a significant. That means, the
strength for the angle 30 different between angles 45 and
60. After that, the angle 45 shows the distinct strength
between angles 30 and 60. It was also same with an
angle 60. This angle showed the significant result. The
strength of this angle is high compared to angles 30 and
45. It can be concluded, the result all angles to the
species oil palm show not a significant mean that not
have different strength compared to the kelempayan
species that angles 30, 45, 60 have a distinctive strength
between each other.

5. CONCLUSIONS

This study has investigated potential changes to scarf
joints in the industry in order to attempt to increase their
structural efficiency. The species kelempayan and oil
palm have their own characteristic that was given the
strength to both of that species. The scarf joint at an
angle 60 in compression test and 30 in bending test of the
both species had a good strength, and the best
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performance jointing to compare to the scarf joint with an
angle 45. This result was proving by the result on the
compression test and bending test that was shown angles
60 and 30 got the highest value. The scarf joint with
different angles can improve the requirement for the
strength properties of jointing for uses in furniture
manufacturing.

The uses of the scarf joint in furniture making can apply
an angle of 30 and 60 in the industry depend on the
furniture that wants to produce. The effect on the strength
of jointing angle can be influent in many factors.
Understanding the cause and characteristic of fracture in
adhesive bonded joint and material are an influential to
improving perforrnance. After that, the choosing species
that have good properties also is an important in the scarf
joint to make sure the jointing have an excellent strength.
The result showed specil:' dicot and monacots such as
oil palm and kelempayan had a valid strength when used
on the scarf joint.

However, now the material kelempayan species is a
decrease because the demand of this species for rnaking
furniture product is increased. So in this case the
alternative resources such as oil palm should be used for
make sure the raw material for making furniture still
available. It can be concluded that species oil palm
(Elaeis guineensis) and kelempayan (Neolamarckia
cadamba) can be utilized for scarf joint in the production
of furniture by using the appropriate angle.
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