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. ABSTRACT. The abrasive resistance of Sentang (Azadirata excelsa), were studied using an
- abrasive resistance testing machine. Aluminium oxide was used as the abrasive medium. The
~ wood specimens of 50 x 12 x 75 mm in sizes were mounted onto the test holder using epoxy
- adhesive. The abrasive wear on the specimen was obtained by grinding against a revolving
- steel disk covered with the abrasive medium. The specimen holder revolved clockwise at a
constant speed of 32.5 rpm while the steel disk revolved at a speed of 23.5 rpm in the same
direction. The abrasive medium were changed after 2000 revolutions. The loss in weight of
the specimen were measured after every 100 revolutions of the revolving disk until a total of
1000 revolutions was achieved. The percentage loss in weight were then calculated. The data
obatained from the studies were compared with Rubberwood (Hevea brasiliensis) and
Kempas (Koompassia malaccensis) that are currently used for flooring materials. The three
timbers tested showed different wearing resistance at both tangential and radial surface after
1000 revolutions. When measured, in terms of weight loss on radial surface, Rubberwood
recorded the highest value of 0.985 gm followed by Sentang and Kempas with 0.674 gm and
0.448 gm respectively. Similarly, the weight loss on the tangential surface also found that
Robberwood had the highest value of 0.749 gm as compared with Sentang and Kempas with
0.530 gm and 0.387 gm respectively. The results of the abrasive resistance tests showed that
the Sentang wood is more superior that Rubberwood in terms of the wear resistance but 1s
slightly inferior to Kempas. Sentang performs better than Rubberwood in both the radial and
tangential surfaces.

KEYWORDS. Abrasive tests, Azadirata excelsa, Hevea brasiliensis, Koompassia
malaccensis
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INTRODUCTION

Sentang (A. excelsa) which was promoted in the early 1990°s as one of the potential §
tree species for forest plantation, possesses almost similar properties to Mahogany in terms of
the appearances and properties. This species has been planted widely to overcome the
shortage of common timber species for the wood-based industry in Malaysia. Compared with
other timber trees which require more than 30 years before they could be harvested, sentang
requires only between 20 to 25 years to mature and be harvested. Ng and Tang (1974) found
that Sentang was one of the fastest growing timber trees with a diameter at breast height of
22.25 cm and 38.50 cm for 8-year-old and 40-year-old trees respectively. Sentang timber 1§
reported to be suitable material for furniture, components for house building, interior
finishing, paneling, vencer and plywood (Wong, 2002). However, information on their g
performance as a flooring material are still lacking and need further investigations.

The purpose of the study was to investigate the suitability of sentang timber as a
flooring material. The abrasive resistance method was employed in this investigations. For the
purpose of comparison, common flooring timbers such as kempas (K. malaccensis) and
rubberwood (H. brasiliensis) were also tested.

MATERIALS AND METHODS

The timbers of Sentang , Rubberwood and Kempas were obtained from sawmills
and sawn into test specimens of dimension 50 x 12 x 75 mm. Ten cach of the radial and
tangential specimens were used for the test (Figure 1). Prior to the test, the specimens were
first conditioned at 22°C  and 65 % relative humidity in a conditioning chamber to obtain
the final moisture content of 12%..
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Figure 1. Shape and size of specimen
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: For the density determination, samples measuring Iem x 2cm x 2cm were obtained
from all the specimens tested. The procedures for density determination is in accordance with
the method used in American Standards For Testing Materials (ASTM) D 2395-83
(Anon,1985).

_; The abrasive resistance test procedure was adopted from the American Standards for
Testing Materials, D1037-78 (Anon, 1985). The abrasive medium used was number 80 arit
“aluminum oxide. The test specimens were mounted onto the holder using epoxy adhesive.
- The holder which carries a dead weight of 4.5 kg on top was used to apply fixed pressure on
the specimen during each revolution. The abrasive wear on the specimen was obtained by
 grinding against a revolving steel disk covered with the abrasive medium. The specimen
 holder revolved clockwise at a constant speed of 32.5 rpm while the steel disk revolved at a
- speed of 23.5 rpm in the same direction. The specimen was lifted to a distance of 1.6 mm and
~ dropped back into contact with the revolving disk through a mechanically agitated hopper at a
-~ rate of about 46 g / min. The abrasive medium was changed after 2000 revolutions. The loss
- in weight of the specimen was measured after every 100 revolutions of the revolving disk
-~ until a total of 1000 revolutions was achieved. The percentage loss in weight was then
- calculated (Figure 2).

RESULTS AND DISCUSSION

The results obtained from this study on the three species Sentang, Rubberwood and
~ Kempas are showed in Table 1. The average, minimum, maximum and standard deviation
- values for the density, loss in weight after every 100 revolutions and percentage loss in weight
- after 1000 revolutions of the abrasive disk are given for the two types of sample tested, i.e
- tangential and radial faces.

The three timbers tested showed different wearing resistance at both tangential and
radial surfaces after 1000 revolutions. Generally, the radial surface is less resistance to wear
than the tangential surface. When measured at in term of weight loss on radial surface,
Rubberwood recorded the highest value of 0.985 gm followed by Sentang and Kempas with
0.674 gm and 0.448 gm respectively. Similarly, the weight loss on the tangential surface also
found that Rubberwood had the highest value of 0.749 gm as compared with Sentang and
Kempas with 0.530 gm and 0.387 gm respectively (Figure 3). The study also indicates that
high density of wood do not necessarily show good abrasion propertics. For example,
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Rubberwood which has a density of 635 kg/m” had a higher weight loss than Sentang which
has a density of 555 kg/m’. Shakri & Helmi (1995) in their study of Acacia mangium
reported that high density and fine textured timber do not necessarily show good abrasion
properties. Youngquist and Muthe (1948) reported that besides density, other factors related
to the anatomical structures of the wood, in particular the size, arrangement and distribution
of the pores and the structure of the fibres, also play an important role in influencing the
resistance to wear.

Using criteria which include the resistance to abrasive action, density, strength group
and texture of wood, Lim (1983) considered Kempas as suitable for heavy traffic while
Shukari (1983) reported that Rubberwood should only be used under light traffic condition.
Based on similar wearing resistance obtained, Sentang flooring could be rated as suitable for
light traffic conditions. Normally, to enhance flooring resistance and appearance, wood must
be coated with finishing materials. |
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Figure 2. Amount of wear an each surfaces after each revolution of disk.

G0




=

m L0700 0ro0 €100 91070 OLOO S0t 010D &00°0  S00'D  ZLO0  TO00 AR RIS

m 05L°0 €LL0 TZEO ILTO0 E€ETO ILTO TFT'O €0T'0 SS0°0 TTOD  SOO'0  Wnmuinully R

s 0€6°0 66€0 TSEO 11€0 LSTO 1ITO L91°0 TTI'0 L9000 0610 1100 WOWIXEW [ERUISUE]

g p98°0 L8E'D  SEE0  S6T0  9¥T0  I6I0  SST'0 €110 T90°0  T190°0  800°D  dFeidAy

£ ED 2Ly sedway
.m LITO 11000 #1000 1800 FIOO 6000 £I00 60000 #1000 SO000 €000 aa(] 'PIS

m 0L6™0 ZEP0 99€0  LEZT0  I19T°0 ETT0  E9T'D  RTT'D S5O0 600 6000  THmLLIULy

=3 0LTT £oF0  f0P0  TEE0 6670 LPFTO  PATD  TSTD RROO THOO 9100 WMAUIXELN [RIpEY

S 9601 8PP0 68E0  OIE0  I8T0 970 TRI'0 SEI'0 9L00  E0'0  €10°0 iy . o
=

=

M, e 900 6500 P00 LEDO  LTOO O0TOOD  FIOD FLOO TIOD SODD A PIS

& 00%°1 6PP0 THE0  TPE0  S6Z0  SFTO 66T°0  0ST°0 9600 8p0°0  S10°0 WUy

= 09T'¢ 10970 LZS0  TSPO 9LE0 TOL0  €FT0 18[00 6T10 6L000 97000 WUNUWIXEN [enuaiue |

g 81671 0ES0  L9%0  TOFD 9EE0 RLTO 6TZ0D SOT'O SIT'O0 9%0°0  0TOD MDBEIINY

m S cee Bueuag
3 FZI0 OF0'0  SE00  ZEOD  6TOD LTOCD FEOO TZOD STO0 ZI0D 6000 A MIS =
= 086°1 1290 1SS0 PRP'O LIP'O  8PE0  €8T0 8ITO LSU0  6RO0  9T0°0  nimuiiy

2 00t'C 1ZL0 €£9'0 8ES0  SBP'O  LOPO BEED 69270 €610 ITI0  6FO0Q  WMIXE]Y [e1pey

m I’z PLOD  B6S0  LISD PSSP0 BLED  90E0  OFT0 OLI'0 1010 SE0D  d3eaday o
Ta]

=

] tLO0 0s0°0 1200 #S00 10 S10°0 STOO  ZIOO 11070 FLOMD #000 AT PIS

WM OFL ] TOL0  TE9'0  TESO  6SFP0 FLED 660 6ZT0  8FT0 8900 BIQO0 wnunipy

m 0g6°1 [18°0 6490 £990° 66V0 CTIF0 GEE0  LSTO TLLO  [OI'0  LZOO wmwixely [enusdue]

> 08’1 arl’d  159'0 LS00 LLFD S6ET0 RIED 1FTT0 8BS0 FROCO TTOCO adesary

o T - N cCg poOMIBGQIY
M S0 #1000 FI1O0 LOOO  DEOO LTOD  EEOO  ETOCD ZI0CG #OOTD EODOD A PIS

W 0ZL'C TLH0 19870  LLLO  $ZO0O  IZTED  1ZFO 1EED PETO SEITD SF00 NGy

m_ 0L9°T FOOT TES0  EAL'0 EA9°0  LOC0  ERPOD  EGED  LSTO  SPITD ESO'D  LHNWIXERY IE1PEY

E 98T S86°0  9.L80 SBLO T99YW)  9PSTD ESF0 95£°0  IFTO OFITO 6F0CD adeaaay

e

ﬂ..._m 0ol 006 0og 00L nog 00s 0l 0oL 0oz ool

B (24) (ordy)

L SuonInIoALL (ool papeigqy  ANSU(] saraadg

o sajye pySiasn u (W) ys1p aarsuaqe ) Jo suopnoads Jumede Jydam ul ssor] asepanyg  2deaaay

W S50 u_mdunuu._u..h

e sedwdy pue poomIaqqny “SUEBIUIS JO JYSIIM Ul SSO i [ AqE]

_—

-




Tamizi Mustapa, Razak Wahab and lim Seng Choon

3 -
=]
S 25
—
=
=8 »
= T
.5
E "
© c (3 Tangential
Q.= Radial
; =
IE E
]
Us]
2 g
-
-

Rubberwood Sentang

Species

Figure 3. Percentage loss of weight after 1000 revolutions of abrasive disk on
different species and face.

CONCLUSION

The results abtained from this study show that in term of wear resistance,
Sentang performs better than rubberwood in both the radial and targential surfaces. |
Kempas is more superior than both the rubberwood and sentang as flooring material.
Sentang flooring would be more suitable for residential and offices usage as they are
more appealing in appearances compared to the rubberwood.
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