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EFFECT OF PRESERVATIVE TREATMENT ON STRENGTH 
PROPERTIES OF MANGIUM (ACACIA MANGIUM)
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Wood may go through different treatment 
procedures to make it dimensionally stable and 
durable for efficient utilization. Any treatment that 
alters structure of the wood or composition and its 
hygroscopic character may influence its physical 
and mechanical properties (Wangaard 1979). The 
properties of wood may be substantially modified 
by chemical treatment. The oil borne preservatives, 
like coaltar, creosote, creosote-petroleum oil 
mixture are practically inert to wood and have no 
effect on strength properties (Anon 1987). However, 
the chemicals commonly used in waterborne 
preservatives including salts of chromium, copper, 
arsenic and ammonia react with wood composition. 
These may thus cause damage to the timber by
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The variation of strength properties of mangium (Acacia mangium) wood treated with the 
CCA preservative has been studied. It is found that compression parallel to grain, tension 
perpendicular in radial face and shear parallel to grain in tangential face have been 
significantly affected by the treatment. The treatment causes reduction in modulus of rupture, 
stress at proportional limit in static bending and shear parallel to grain. All other strength 
properties are observed to increase from 3 to 81 percent by treatment.
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decreasing the mechanical properties. There is no 
detailed study on this aspect.

Mangium is a promising fast growing timber 
species introduced in Bangladesh by the 
Bangladesh Forest Research Institute. It has been 
planted in the forests by the Forest Department. 
The physical and mechanical properties of this 
species have been evaluated earlier (Sattar et al 
1993). The wood is a moderately dense and strong 
timber. It is fine grained and possesses an attractive 
colour. It can be seasoned fairly rapidly without 
developing serious defects. The timber also 
responds satisfactorily to preservative treatment 
(Anon 1983). The mangium wood may thus be used
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The treated wood of mangium exhibited higher 
cleavage and tension perpendicular values in both 
radial and tangential faces. The values increase 
from 10 to 13 percentage and 23 to 81 percentage for 
cleavage and tension pendicular respectively. The 
untreated wood is stronger in shear parallel to grain 
in both radial and tangential by 3 to 17 percent. 
However, the change in the tangential is found 
statistically significant.

The mechanical properties of mangium wood in 
untreated and treated conditions were evaluated 
from the tests and are given in Table 1. The co­
efficients of variation of mean of each property were 
ascertained and are shown in the same table under 
parenthesis. The change of strength due to 
treatment is expressed as percentage of increase or 
decrease and are also presented in Table 1. The test

Five trees of mangium were collected from the 
arboretum of the Bangladesh Forest Research 
Institute, Chittagong. The age and girth of the trees 
were 12 years and 50-90 cm respectively. A pair of 
samples was taken from each bolt for determination 
of mechanical properties. Initially, the bolts were 
marked into 6.35 cm squares according to the 
standard sawing diagram and were sawn to 6.35 cm x 
6.35 cm x 2.5 m sticks. The sticks were dried in a 
steam heated kiln to about 20% moisture content. 
These were then dressed to 5.08 cm x 5.08 cm x 2.5 m 
and the clear specimens to the size specified by the 
ASTM standards.

for furniture, cabinet, door frame, window part and 
light structural components. For some uses, 
particularly in outdoor conditions, mangium wood 
may need to be treated with preservatives for 
enhancing its service life. The present paper 
examines the effect of preservative treatment with 
CCA on the strength properties of this wood.

The modulus of rupture (MOR), modulus of 
elasticity (MOE) and stress at proportional limit 
(SPL) of mangium wood are not affected 
significantly by treatment with the CCA preservative 
(Table 1). There is a slight reduction of MOR and 
stress at proportional limit which are 19 and 9 
percent respectively due to treatment. But the MOE 
increases by 3 percent. It is reported that the tests 
made immediately after the treatment may 
increase MOR by 10 percent and MOE by 3.5 
percent, but the MOR may decrease when the test is 
carried out one month later (Anon 1982). The 
reduction of MOR are also recorded by other 
investigators (Anon 1987, Wangaard 1979). This may 
be attributed to the partial decomposition of the 
wood constituent by the preservative chemicals.

One batch of samples was subjected to 
treatment with the CCA preservative by the full-cell 
pressure method. Another batch of samples was 
kept untreated. Both the types of samples were then 
dried to about 12% moisture level before carrying 
out the test. The specimens were tested in a screw 
power type universal testing machine in accordance 
with the specifications of the ASTM (Anon 1971).

The stress at proportional limit and maximum 
crushing strength in compression parallel to the 
grain increase significantly by 11 and 6 percent 
respectively. The compression perpendicular to 
grain shows a slightly higher value in the treated 
wood, but the change is statistically insignificant. 
Regardless of the loading face, the hardness and 
nail withdrawal capacity are observed to increase. 
The values vary from 10 to 39 percent and 5 to 51 
percent respectively which are found to be 
insignificant. The water borne preservatives can 
cause corrosion of nail (Anon 1987).

of significance was carried out by the t-test and the 
result is shown in the same table.



Table 1. Mechanical Properties of mangium in untreated and treated condition

Type of tests

1.

2.
232 (12.42) +11

275 (7.58) (8.92)291 +6
3.

+7(SPL) 60 (19.98) ns
4.

ns

5.

ns
6.

ns
7.

ns

8.
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Cleavage (kg/cm of width)
Radial
Tangential

Shear parallel to grain (kg/cm2)
Radial
Tangential

Nail withdrawal (kg)
Radial 
Tangential 
End

Untreated 
wood

79 (9.62)
100 (13.28)

215 (33.20)
201 (38.86)
304 (17.19)

30 (20.77)
31 (38.37)

16 (52.10)
26 (37.73)

76 (26.58)
55 (51.72)
32 (17.21)

(23.32)
(20.20)

291
279
335

33 (18.65)
35 (43.00)

77 (15.53)
83 (19.67)

80 (34.90)
83 (23.34)
45 (23.16)

29 (21.18)
32 (24.75)

(27.96)
(21.36)
(16.31)

-3
-17

+10
+13

+35
+39
+10

+5
+51
+41

+81
+23

Test 
of 

significance

ns
ns

ns
ns

ns
ns

ns
ns
ns

Tension perpendicular (kg/cm2)
Radial
Tangential

Hardness (kg) 
Radial 
Tangential 
End

-9
-19
+3

Static bending (kg/cm2)
SPL
MOR
MOE

Increase(+)/ 
decrease(-) 

by treatment 
(%)

() co-efficient of variation
* significant at the 5% level of probability 

ns not significant

365 (24.90)
543

89000

Compression perpendicular to grain (kg/cm2)
56 (19.63)

Compression parallel to grain (kg/cm2)
SPL 209 (8.08)
Max. Crushing
strength

Mechanical, properties

Treated 
wcxxi

332 (13.65)
493 (15.51)

92000 (10.91)
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CONCLUSION
Most of the strength properties of mangium 
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