
The 2nd International Symposium of IWoRS, 12-13 November 2010 

 Drying Schedule Formulation of a Sortiment from Terminalia catappa  
 

Yustinus Suranto 
 

Faculty of Forestry, Gadjah Mada University 
 

 
Abstract 
 
Decreasing supply of commercial dipterocarp woods have encouraged wood working 
industry to seek non dipterocarp for alternatives. Information on the basic and processing 
properties of woods are paramount to utilize woods properly. Drying property is among the 
most important wood processing properties. Proper drying process will ensure effective 
utilization and quality of wood product. Talise (Terminalia catappa), a non dipterocarp 
species, is grown naturally in Sulawesi island. It is used to produce exported building 
component. No drying schedule has been formulated for the 55 mm x 270 x 3000 mm 
sortiment of this wood. Therefore, the present research was aimed to develop drying 
schedule for the sortiment. It is developed based on the result of quick drying test 
elaborated in accordance with Terazawa’s method. It was found that the initial moisture 
content of wood was 116.62% and specific gravity on oven dried basis was 0.40. Optimum 
drying schedule was at 54 oC and 80 oC, respectively, for the initial and final drying 
temperature. Web bulb depression for the initial step of drying was 4 oC and for the final 
step was 30 oC. The range of relative humidity was 80% and 12% during the initial and the 
final step of drying, respectively. This drying schedule was coded by T5F6. Average drying 
duration was estimated for 8 days. 
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Introduction 
 
There are about 4,000 wood species growing in the Indonesia forest area, both in 
community and state own forests. Only a part of which have been utilized since their 
properties and processing technologies are already known. Meanwhile, the rest remain 
unknown, lesser used and on un-commercial status. Effort to introduce these lesser-used 
species to their proper uses can be regarded as a way to improve the basic utilization of 
forest biodiversity and can also be regarded as a strategy to achieve the optimal utilization 
of forest resources.  
 
Efficient uses of a commercial wood require information on its basic characteristics and 
processing properties. Drying is among the most important and fundamental processing 
step to produce high quality wood products. Drying can prolong the service life of wood. 
Along with the reduction of processing wastes, prolong service life of wood can be 
considered as increasing the efficiency of resources utilization.  
 
Forest degradation in Indonesia has brought about the reduction of raw material supply, 
mainly for construction and furniture purposes. The scarcity of wood supply has inspired 
wood products industries to seek for alternatives from non commercial woods, such as 
Talise (Terminalia catappa). The wood is naturally grown in Sulawesi Island. 
Unfortunately, drying properties of Talise wood has not been formulated yet. Thus, the 
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present research was intended to formulate an appropriate drying schedule for Talise 
wood. The schedule was based on the result of quick drying test elaborated in accordance 
with the method of Terazawa (1965). 
 
Materials and Methods 
 
A mature tree of talise was extracted from its natural growing site in state forest land 
located in Maros. The log was cut into 55 mm thick lumber by through and through sawing. 
Fresh flat sawn timbers free of knots and decay were selected. These lumbers with the 
dimension of 55 mm in thick were dressed into 270 mm in width and by 3000 mm in 
length. The lumber was then crosscut equally into six parts, each of 500 mm length. Two 
short lumbers were sampled randomly and codified as the first and the second   
respectively. Every sample was then crosscut into eight samples consisted of two 200 mm 
length and six sections consisting of four sections of 20 mm length and two sections of 10 
mm length at both end portion. The end portions of the boards were discarded to avoid 
end effect due to differences in moisture content movement. The bigger pieces were 
labeled as sample A1 and A2, where the smaller pieces were marked as section 1, 2, 3 
and 4. One of these two bigger lumbers were chosen randomly and subjected as a sample 
for quick drying test. This chosen sample was codified again as A. These codifications 
were applied on the chosen sample comes from the first sample.  
 
Mean while, sample comes from second lumber, the codification of the bigger piece were 
labeled as sample B1 and B2, where the smaller pieces were marked as section 5, 6,7 
and 8. The sections 1, 4, 5 and 8 were determined its moisture content as the initial 
condition. Sections 2, 3, 6 and 7 were made samples for specific gravity and shrinkage 
measurement. All the sections and samples were weighted immediate after being cut and 
dressed. One of these two bigger lumbers were also chosen randomly and objected as a 
sample for quick drying test. This chosen sample was codified again as B. These 
codifications were applied on the chosen sample comes from the second sample. 
 
Physical Properties of Wood. The examination of moisture content, specific gravity and 
shrinkage of sample from green to open-dry conditions were elaborated. Elaborations of 
these physical properties of wood were performed in accordance with method of ASTM D 
143-52 (ASTM 2002). 
 
Quick Drying Test. The Quick Drying Test is an empirical method used to determine on 
appropriate drying schedule. This method is used as starting point in developing actual 
drying schedule for any timber species which is formulated by Shin Terazawa (1965). That 
is why this method is called as Terazawa Method. The procedure of the method of 
Terazawa for establishing drying schedule was as follows: 
 
a.  Both sample A and B measuring 55 mm (Thickness) by 270 mm (Width) by 200 mm 

(Length) were dried in an oven at 103 + 2oC  
b.  The sample weight and the formation of both surface and end check on the sample 

were observed regularly in two hours until its weight is constant at moisture content 
reached approximately 1 percent. 

c. At the end of drying process, both samples were cross cut to determine the degree of 
end and surface checks (Defect 1), deformation (Defect 2), and honeycomb or often 
called as internal checks (Defect 3). The criterions in assessing these three kinds of 
defects were sizes and numbers of defects taking place on the surface of dried lumber. 
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d.  The degree of degrades were then decided by the scaled values which ranged from 1 to 
8 for initial checks as well as for deformation, and from 1 to 6 for honeycomb using the 
charts established by Terguson in 1961 (Terazawa, 1965). This grading means that the 
lower the value the less the defect, and the higher the value the more severe the 
defects. 

e.  By referring to the above evaluation and also referring to the dry-bulb temperature 
(DBT) and wet-bulb depression (WBD), schedule as describe in the manual of forest 
product laboratory (Rasmussen, 1961), the minimum and the maximum temperature as 
well as the humidity for certain wood species could be determined. Both the minimum 
and maximum temperature as well as the wet-bulb depression could serve as the useful 
basis in arranging the representative drying schedule for talise wood  

 
Result and Discussion 
 
Physical Properties of Wood. The physical properties of both wood samples were 
presented in Table 1. 
 
Table 1. Physical Properties of Talise Wood 

Sample Moisture 
content % 

Specific 
Gravity 

Shrinkage in oven-dried (%) on direction of 

Width of lumber Thickness 
A 117.40 0.42 5.60 2.96 
B 115.84 0.38 5.09 2.88 

Average 116.62 0.40 5.35 2.92 
 
Table 1 indicates that sample A and sample B were not so different in moisture content, 
shrinkage on width and thickness directions. Meanwhile, sample A has a higher specific 
gravity compare to those of sample B.  
 
Quick Drying Test. The result of quick drying test for sample A and B are out lined as 
follows: 
 
Status and classification of defects. There was no surface check and end check in A 
sample. Deformation was 0.90 mm resulting from 256.50 mm minus 255.60 mm. There 
was no internal check, so honeycomb was zero.  In sample B, there was also no check 
reaching the surface. Its means that there is no surface check and end check as well. 
Deformation was 0.86 mm resulting from 257.40 mm minus 256.54 mm. The honeycomb 
was also zero. 
 
According to the above figures, the degrees of the occurrence of the three kinds of defects 
(i.e. initial checks, deformation and honey-comb) on both of the two samples were 
determined and could be classified. Based on Terazawa method, sample A was classified 
as class 2 for initial checks, class 4 for deformation and class 1 for honey comb. 
Meanwhile, Sample B was also classified as class 2, 4 and 1 for initial check, deformation 
and honey comb, respectively. From the above classification, clearly that both of the 
samples exhibited defect was not   different, even nearly a similar grade. Because of the 
similarities, sample A and sample B could be elaborated simultaneously in one way, i.e. 
class 2 for initial check, 4 for deformation and 1 for honey comb.   
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Determination for initial temperature, wet-bulb depression and final temperature. 
Using the result of defect classification above, minimum and maximum temperature and 
also wet bulb depression in both initial and final stage of drying were determined. Based 
on initial check which was owned by class 2, the initial temperature, wet bulb depression 
and final temperature of drying were 65oC, 5.5oC and 90oC respectively. Based on the 
status of deformation, which was owned by class 4, the initial temperature, wet bulb 
depression and final temperature of drying were 54oC, 4.0oC and 80oC respectively. Based 
on honeycomb, which was owned by class 1, the initial temperature, wet bulb depression 
and final temperature of drying were 70oC, 6.5oC and 95oC respectively. 
 
In comparison of the three groups of figures, clearly that   aspect of deformation was 
expressing the lowest drying condition. By this reason, the initial temperature and wet bulb 
depression and final temperature of drying were 54oC, 4.0oC and 80oC respectively was 
chosen as drying conditions. 
 
Determination of moisture content on every step of drying. The average   initial 
moisture content was 116.62%. This degree of initial moisture content has a consequence 
that class F of moisture content was chosen to build drying schedule. Based on Forest 
Product Laboratory (Rasmussen, 1961), the Class F of moisture content was expressed 
as follows: 120-68; 68-55; 55-45; 45-38; 38-32; 32-27; 27-22; 22-18; 18-14; 14-12; lower 
than 12% as the end step of drying process. 
 
Determination of wet bulb depression. Initial wet bulb depression was 4.0oC and the 
thickness of lumber was 55 mm. Based on these variables, f row on schedule A presented 
by Terazawa method was chosen, because this schedule A is intended for thick lumber of 
wood ease to dry. The expression of this depression were 4; 6;9;14;18; 25; 30; 30; 30; 30; 
30oC. 
 
Determination of temperature changing along drying process. The initial temperature 
was 54oC and the final temperature was 80oC. Based on these range of temperature, T5 
was chosen to express the changing of temperature along drying process. Based on the 
Forest Product Laboratory (Rasmussen, 1961), these steps of temperature changing were 
expressed in Table 2 as follows. 
 
Table 2. Determination of Temperature Changing. 

Step Moisture Content (%) Temperature oC 
1 Initial 55 
2 Green – 40 55 
3 40 – 35 55 
4 35 – 30 58 
5 30 – 25 63 
6 25 – 20 68 
7 20 – 15 70 
8 15 – 10 70 – 80 
9 <10 70 – 80 

 
Determination of drying duration. Samples need   28 hours (average of 29 hours for 
sample A and 27 hours for sample B) for drying process to reach 1% of moisture content. 
It means that duration of drying for these boards were 8 days. Based on the wet bulb 
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depression of 4.0oC, duration of drying was estimated 8 days as well (Terazawa, 1965). 
Based on these both data, the average drying duration was estimated (8+8)/2= 8 days. 
 
Formulation of drying schedule. Based on some criteria described above, the 
formulation of drying schedule for talise wood in dimension 55 mm in thickness and 270 
mm in width were described in Table 3. 
 
Table 3.  Description of Drying Schedule 

Step Moisture 
Content (%) 

Dry-Bulb 
Temperature oC 

Wet-Bulb 
Depression oC.  

Wet-Bulb 
Temperature oC  

1 120-68 55 4.0 51 
2 68 – 55 55 6 48 
3 55 – 45 55 6 48 
4 45 – 38 55 9 46 
5 38 – 32 58 18 40 
6 32 – 27 63 25 38 
7 27 – 22 68 30 38 
8 22 – 18 68 30 38 
9 18 – 14 70 30 40 

10 14 – 12 70 30 40 
11 <12 70-80 30 40-50 

 
Conclusion 
 
The duration of drying of talise lumber with the dimension of 55 mm in thickness by 270 
mm in width was estimated 8 days. Initial moisture content was 116.62%, specific gravity 
was 0.40. Optimum drying schedule was 54o C as an initial temperature and 80o C as a 
final temperature. Wet bulb depression for initial step of drying was 4.0oC and 30oC for end 
step of drying, while the range of relative humidity was 80% to 12%.   
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