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AHMAD SHAKRI MAT SEMAN, ASHAARI HJ]. AMIN, HILMI MD. TAHIR & SAID
AHMAD. 1994. Some mechanical and abrasive properties of pinang salak (Areca
catechu) stems. The mechanical and abrasive properties of pinang salak (Areca catechu)
stems were tested in accordance to the standards B.S. 373 (1957) and ASTM D 1037 -
72a (1977) respectively. Resultsfrom both tests showed the superiority of pinang salak
when compared to other palms such as coconut, oil palm and some rattan species.
Pinang salak is also comparable to kempas in terms of its strength and abrasive
resistance.

Key words: Areca catachu - mechanical strength - abrasive properties

AHMAD SHAKRI MAT SEMAN, ASHAARI HJ. AMIN, HILMI MD. TAHIR & SAID
AHMAD. 1994. Reherana ciri mekanikal dan lelas batang-hatang vinang salak { Aveca

=




Journal of Tropical Forest Science 6(3): 293 - 301 294

Material and methods

Seven pinang salak stems were obtained from the vacinity of the Forest
Research Institute Malaysia. The stems were first cut at 300 ¢cm above the ground
and a second cut was made at 300m from the first fruit bunch down (Figure 1).
Each stem was then cut into three equal sections and identified as butt, middle
and top sections. A 250¢m subsection from the bottom of each section was taken
for mechanical properties. The remaining part of each section was sawn into
boards which were air-dried.

Divided equally
Middle into 3 sections
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Physical and mechanical tests

Boards used for physical and mechanical tests were prepared following the
International Standard ISO 3129-1975 (E) (Anonymous 1975). Each section was
sawn into boards in the direction of two mutually perpendicular diameters
(Figure 2). Outer and inner sticks of 40 mm thick were obtained from these
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as shown in Figure 3. The “dry” test samples were accordingly air dried and were
then cutintovariousdimensions depending on the requirements of the tests (Table
1). The green test samples, however, were cut into various sizes and were
immediately sent for the various tests as depicted in Table 1. The allocation of
specimens for each test from each part is as given in Figure 4. The tests were
conducted according to B.S. 373 (Anonymous 1957).
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Figure 3. The allocation of boards for green and air dry parts
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Figure 4. The allocation of specimen for cach test
Abrasion test

Each section that was allocated for the abrasion testing was sawn into boards
in the directon of two_mutuallv perpendicular diameters. Quter sticks of about

20 mam thick were obtained from these boards (Figure 5). The sticks were then air
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dried. Test samples of dimensions 25 X 10 X 75 mm were prepared from these air
dried sticks. The faces of the sticks towards the bark and pith of the stem were
called outer and inner faces respectively. For each section and face, the test
specimens were taken at random and were glued sideways to form a larger size
specimen of dimensions 50 X 10 X 75 mm.
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Figure 6. Sample holder with test specimen attached

Results and discussion

Most of the hoards obtained from pinang salak stems twisted and collansed after

air drying. Moisture content of the boards was reduced to about 17% in four
months. Only samples from the butt section were suitable for mechanical testing.
The results of the mechanical test are given in Table 2.

Table 2. Mechanical properties: outer part of butt scction (Areca catecha)

Condition  Moisture Specific Modulus Modulus Impact  Compression Side Shear
content gravity of of bending parallel hardness  parallel
rupture clasticity to grain to grain
(%) (gmm =y (Nmm?) (N o ¥) (mm) (N mom 7y (N} (N mm )
v2.67 0.637 98,74 14,369,700 1,070.00 39.85 4,720.27 592
Green
+23.20 +0.09 +26.79 1 1963.63 £ 246.40 +10.12 +1,849.40  £2.24
17.14 0.695 126.16 13,163.77  1,391.92 47.044 6,332.12 -
Alr diy
+ (.64 +0.15 +15.11 + 387747 £330.40 +16.90 + 3.815.40H -

Pinang salak generally has better strength properties compared to three other
palmsas shown in Table 3. It has higher MOLE, MOR, compression parallel to the
grain and side hardness than coconut, oil palm and manau cane. The outer portion
of the butt section is comparable to the timbers of strength group ‘A’. This could
be due to the concentration of vascular bundles in the outer section and maturity

at the butt section.



Journal of Tropical Forest Science 6(3): 293 - 301

299

The results from the abrasion tests are given in Figure 7. It was found that the
weight losses of the inner and outer faces of the boards for each butt and middle

sections were different.

Table 3. The mechanical properties of pinang salak compared to some palm

species and kempas ( Koompassia malaccensis)

Species Density MOE MOR Compression Hardness  Shear
(kgm™®) (MPa) (MPa) parallel to grain (N) (MPa)
(MPa)
Pinang salak
(Areca catechu)
Green 637 14,370 99.0 39.9 4720 5.92
air-dry 695 13,164 126.0 47.0 6332 -
Coconut *
(C(_)cos nucifera) 870 6,480 40.5 46.1 4230 7.20
Oil palm**
(Elaeis guineensis) 584 5,505 329 17.8 2450 2.10
Manau cane***
(Calamus manan) 750 3,700 38.6 27.1 4397 1.72
Kempas
( Koompassia
malaccensis)
Green 710 16,600 100.0 54.7 6590 10.00
air-dry 740 18,600 122.0 65.6 7610 12.40
Sources: * Tamolang et al. 1958, ** Killmann & Lim 1985, #** Abd. Latif et al. 1987.
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Table 4. Abrasion propertics of pinang salak, manau cane and kempas

Specices Density Surfaces Loss in weight
(kgn™) abraded after abrasion (g)

Manau®#
(Calamus manan) 750 Along the grain 1.9831

Pinang salak

(Areca catechu) 637
Butt section Outer (.484
Inner 0.925
Middle Quter 0.522
Inner 1.408

Sources: # Mohd Shukart Midon 1983, ** Abd. Laif ez al. 1989,

In the case of the butt section, the weight losses for the outer and inner faces
after 1000 revolutions were 0.484 ¢ and 0.925¢ respectively. The losses in weight
for the outer and innerfaces of the middle section were 0.522¢ and 1.408¢g
respectively. Thus the outer face of the boards is more resistant to abrasion
compared to the inner parts, due to its much higher proportion of vascular
bundles. The vascular bundles in the outer part are matured and harder
compared to those in the inner parts.

[t was also observed that the boards from the butt section were more resistant
against abrasion compared to the middle section. This could be due to the
congestion and maturity of the vascular bundle tissues present. The wear
resistance of this palm stem seems to be better than that of manau and mantang
cane ( Abd. Latf ef al. 1989). The weight loss for the outer face from the but
section boards is similar to that for the radial surface of kempas (Table 4 and
Figure 7).

Conclusion
Pinang salak was shown to be superior to coconut, oil palm and some rattans
and the butt section was comparable to kempas in mechanical and abrasive

properties. It is suggested that other studies like sawing recovery and the
protection of boards should also be conducted on pinang salak stem.
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