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('TSI: Al. Anatomical studies, A3. End use classification)
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{TSI Al. Anatomical studies, F2. Durability evaluation)
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(TS1: A 2. Mechanical properties) ' : C _
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(TSI: A 2. Mechanical properties)
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@ Andrew Tukau, Wan Ali W. Ibrahim, Naohiro Kuroda : Intra-stem variations of basic
densxty and green moisture content of elght species grown in Sarawak (EX TRTTC
Technical Report (< Efgd)

@ Andrew Tukau, Wan Al W. Ibrahim, Naohiro Kuroda: The experiment on water
absorption of timber species in Sarawak for treatability evaluation. (3. f&.l-)

@& Alik Duju, Naohiro Kuroda : The relationship between bas1c density and mechamcal
properties among Sarawak timbers. (2. F.E)
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4 — 2 HHBIUTHBML (Sawnmilling and Machining)
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@ ¥57 7 EMOENYE (EFD) (Sawing properties of Sarawak timbers)
(TSI : BIl. Sawmilling, B2 Timber machining)
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(Fundamental factors affecting efficiency and productlvﬂ;y of sawmill in Sarawak)
(TSI : BL. Sawmilling)
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(TSI : Bl. Sawmilling, B2. Timber machining)
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(TSI : Cl. Drying schedules, C3. Drying properties) _
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@ Hiroshi Sumi, Ismail Bin Sulaiman, Edward Foo Piang Lee, Tan Jui Liah : Kiln )

drying pmpertles and kiln drying schedules of 9 species of Sarawak timbers, TRTTC
Technical Repoxt No. TR~ 17,1995
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4 — 4, K MBEEE (Wood Lamination)
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(TSI : DI1. Gluing techniques)
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MINUTES OF MEETINGS
BETWEEN
THE JAPANESE ADVISORY TEAM
AND
THE MALAYSIAN GOVERNMENT AUTHORITIES CONCERNED
o
THE JAPANESE TECHNICAL COOPERATION
' FOR
THE EFFECTIVE WOOD UTILISATION RESEARCH PROJECT
' IN SARAWAK

The Japanese Advisory Team (hereinafter referred to as “the Team") organized
by the Japan Internatmnal Cooperation Agency (hereinafter referred to as "JICA™)
and headed by Dr. Tatsuo Nakano, Professor, Sinshu University, visited Malaysia
for the purpose of reviewing past overall progress of _the technical cooperation
program and other related activities, exchanging views op major issues from or in
connection With the activities and working out the details of implementation plan of

the above mentioned project.

- During .its stay in Malaysia, The Team has carried cut a field survey axid held

a series of discussions with the Malaysian Government authorities concerned.
- As a resuli of the survey and discussions, The Team and The Malaysian
 authorities concerned agreed to recommend to their respective Governments the

matter referred to in the document attached hereto.

Kuching. November 9, 1995

\.'F \”7/! éﬁ/ }V\ | '&é

Dr. TATSUO NAKANO ' " Mr. ABANGHELMI BIN TAN SRI
Leader, - ' ' IKHWAN

Advisory Team, - _ Permanent Secretary, -
Japan International Cooperauon _ Ministry of Resource Planning

“Agency Sarawak
(JICA) ' o i



THE ATTACHED DOCUMENT

I_. Review of the Progress

Nearly two years and six months pﬁssed 'sin_ce the Project commenced. The
Team and Ministry of Resource Planning confirmed that the project activity has
- made a good progress in accordance with the Record of Discussions (R/D) signed on
December 14, 1992 as well as the Tentative Schedule of Implementation (TSI)
signed on October 21, 1993,

The review of past overall progress of the project is as follows:;

(1) Wood Properties

1)The studies on wood anatomy and identification of the Dipterocarp and non-
Dipterocarp species in Sarawak has been conducted by using the scanning electron
microscope(SEM). The end use classxficatxon of the species based on the physical
and anatomical features are still in progress. _

2)The study on the effect of anatomical features on water absorption has been
completed and will be published soon.

3)The study on the effect of specific gravity and moisture content on the
strength properties 61‘ Sarawak timbers is completed and the result will be published
soon. The full-sized testing on the mechanical strength properties of Sarawak

timbers is still in progress.

(2) Sawmilling and Machining

A survey of sawnﬁills had been carried out for the purpose of determining the
current state and level of sawmilling in Sarawak. Some fundamental factors
affecting the quality of sawn timber were also identified. Studies pertéining to
sawiﬁg parameters with 2 view t{o improve lumber yieid, surface quality and

dimensional accuracy are ongoing.

(3) Drying _

- Wood drying technology for determining drying schedules 'of'tropicaf timbers
in conventional kiln had been transferred. The,'suit.abie d.rying schedules for some
Sarawak timbers had been determined and . results ‘were 'pu'bli.s'héd in TRTTC
Technical Report Technology transfer on vacuum drying by high radio frequency

for drying refractory species have aot started yet.

_;3_2; . . /6&?,/ - @



(4) Wood Lamination

Studies on the bonding properties of Sarawak-made timber products and the
glueability of Sarawak timber have been carried out to evaluate the boading streagth
and effects of surface characteristics on bonding properties respectively.

" In order to improv.e the rate of recovery in local mills, finger-jointing study
on the utilisation of offcuts for the manufacturing of furniture componenté would be

carried out.

Almost all of the equipment for the wood lamination have been supplied.

(5) Particleboard

The study on chemical properties of wood related to the production of
particleboard from mixed woodwaste and the survey on the utilisation of woodwaste
in timber industries are still in progress. The provisionr of equipment has been

almost completed and the research on the preparation of particleboard will start.

(&) 'W_ood improvement

Technology iransfer on preservative ;réatment of refractory species has been
impiemen;éd by a loag-term expert' This includes studies on the effectiveness of
incising techmque and Oscxllatmg Pressure Method (OPM) in enhancmg preservative

penetration and inteation of refractory species, Research on coatmg technology has

act started yet.

0. Others

(1) A oumber of research r'epo_rt's have been written and workshops have been
organized to disseminate the results of, and koow-how acquired from the project.
These outputs would be instrumental for technology transfer to the wood-based
indusiries as part of effect to achieve sustainable forest management in Sarawak. In
this regard, both sides acknowliedge the imp'ortance of prompt publication of

finding, particularly in areas of appfied'research.

{(2) Both sides reconfirmed che necessity for assignment of local research officers

as counterparts for the various fields of research activities.

@
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Progress report on Better utilization of Sarawak timbers for the period April 1993 to
November 1995,

1. Research projects

A total of twenty-two (22) projects were incorporated under the technical co-operation
programme. The list of projects is shown in the Table 1. The projects were selected based
on the needs of the local wood-based industries as well as other important considerations
such as availability of counterpart personnel, availability of species in sufficient quantity

(due to large number of species found in any forest area) and the frequency of occurrence
of refractory timber species.

2. Achievements

To date four projects have been completed out of a total of twenty-two (22) research
projects (Table 1) under the technical co-operation program. The rest of the projects are
either in various stages of implementation or have not yet started as implementation is
staggered over a five-year period {1993 -1998).

2.1, Provision of equiprhent

After a review of the set-up in TRTTC, JICA experts put up funding estimates
resulting in the installation of a full cell pressure treatment plant, an oscillation
“pressure method mini-treatment plant, a Universal Testing Machine, a mini-kiln, a
cold-room, a particleboard plant, wood lamination equipment, press for research on
gluing, a Scanning electron microscope and various other laboratory equipment in
the TRTTC. The total value of equipment supplied to date is 389,481,000 Yen or
approximately RM 9,737,000. This cost is inclusive of the provision of factory
engineers for installation and testing. The The TRTTC's contribution to the Project
includes infrastructure worth over RM 3 million in the TRTTC, RM 3 milliort in the
Bintawa Industriat Estate and the provision of supporting staff for the Project.

2.2. Provision of experts

JICA provides two types of experts, long term experts on assignment of 12 months
or longer and short term experts on assignment of about 2 months. The long term
expens provided so far are :- '

- » Dr Hiroshi Sumi: first Project Leader and expert on wood drying. o

» Mr Mamoru Inoue: expert on wood improvement (introduced OPM and incision.) .
_» Dr Naohiro Kuroda: expert on wood properties.

¢ Mr Hisamitsu Nishio: JICA project co-ordinator, _ _

* Dr Hiroto Imamura: second Project Leader, expert on composite maiéria]é.
~» Mr Toyonobu Sugawa: expert on wood anatomy.

* Dr Akio Inoue: expert on wood Iami_na_tion.

Short term expert provided were Dr Khoji Murata in wood cutting, Mr Hirofumi Négéo
in the non-destructive testing of timber and Dr Tomoyuki Fujii in application” of
scanning electron-microscope: ' - : : '

v



2.3, Counterpart training |

~In addition to dispatch of experts to the TRTTC to train focal counterparts and
supporting staff, officers from TRTTC have also been sent to Japan for 3 months
training in various fields at the Forestry and Forest Produce Research Institute
(FFPRI) located in Tsukuba and relevant institutions in various parts of Japan.

» Mr. Kandau Jenang - in wood improvement and wood finishing

+ Mr. Ling Wang Choon - research co-ordination and wood improvement
« M. Nigel Lim - wood gluing and particleboard.

. M Ting King Boh - wood lamination.

s Mr. Alik Duju - mechanical testing.

2.4. Wood properties

The study on "Mechanical properties of Sarawak Timbers" has also produced some
useful results, The study covered both common and lesser known species
comprising 400 species.. A Technical Report on "The Strength Properties of
Dipterocarp Timbers of Sarawak” has been published (Cheng et al 1985). The study
covered 16 Dipterocarp timbers, from which Penyau (Upuna sp.), Resak (Vatica
sp.) and Selangan batu have been found to process good strength properties.

2.5. Sawmilling

- A pilot-study on the “Fundamental factors effecting efficiency and productivity of
sawmills in Sarawak” has indicated that the average recovery rate for mills covered -
by the study is only thirty five (35) percent. This compares unflatteringly to the fifty
five (55) percent recovery rates reported in developed and other timber importing
countries. Detailed analysis of data is currently in progress to identify the
shortcomings and other factors inhibiting miliing efficiency and production quality.

2.6, Wood drying

A study to assess the suitability of "Quick Drying Test {QDT)" as a tool for developing
the "Optimum Drying Schedule" (CDS) was conducted using nine species of timber
(Sumi et al 1995). Results of the studies indicate that QDT is suitable for establishing
initial kiln drying schedules for any species of timber. QDT followed by ODS is
projected to be ‘a viable kiln drying schedule formulation technigue for more than .
90% of tropical timber species. ' '



2.7,

Wood improvement

Preliminary studies on the 'Effectiveness of incising technique" and "Oscillating
Pressure Method (OPM)" in enhancing preservative penetration and retention by
refractory timber species (Inoue et al 1995), respectively have not produced
conclusive results due to insufficient number of tests carried out.

Wood improvement through physical or chemical modification is not included in the
Project, ' -

2.8.  Workshop / training

A three weeks course on wood preservation was conducted for members of the
public by TRTTC staff and JICA experts in March1995. In October 1995, a course
on Use of timber in construction was conducted for officers from the Sarawak Public
Works Department. :

. Infrastructure development for the JICA/TRTTC project

The Public Works Department arranged for the construction of 4 blocks of buildings
for housing of equipment donated by JICA. Dimensions of these buildings, costing

over RM 6 million to construct, are shown in Table 4.

Malaysian Budget for the JICA/TRTTC project

Almost all the available human and financial resources of TRTTC is allocated to the
JICA/TRTTC project. The recurrent expenditure for TRTTC is around 'RM5,000,000

a year, this include RM3,000,000 for salary and wages. The federal allocatiion for
TRTTC is amounting to an average of 3.5 million per year is as shown in Table 5.



Table 1: List of Research Projects

- Effects of wood properties on coating. .

Project Status
1 Study on the. microscopic features of MLH species and the | In progress
family of Dipterocarpaceae
2. Microscopic study on the effect of surface characteristics on | In progress
banding and finishing properties
3. Effect of some anatomical features on water absorption Completed
4, Study on anatomical variatidn on some Shorea species In progress
5. Mechanical properties of Sarawak Timbers Partially completed
6. Full-size testing of sawn timber In progress
7. Non-destruction testing of sawn timber In progress
8 Sawing properties of Sarawak Timbers .In progress
9. Fundamental factors affecting efficiency and productivity of | In progress
Sawmills in Sarawak
10. Specific cﬁtting énergies of Sarawak Timbers In progress
11. Types of saw blades for cutting refractory species Yet to Start
112. Quick Drying Test (QDT) Completed
13. | Optimum Drying Schedule - Completed
14. Vacuum Drying | Yet to start
15.. _Effecti_ve wood Iaminatién techniques in progress
18. Mechanical propertiés and durability of laminated wood In progress
7. Qﬁality éssessment of sawmill wood residueé and potentiai| In progress
reforest.ation specie_s for particleboard production in Sarawak
18. 1 i'mprt?vement of pfeservative penetration of refractory | Completed
species :
19. | Durability évaluation of treated fimﬁer in ground contact_ In progress
20. Dura_b_iiity 6f treated timber under lahoratory conditions Yet to start
—;1. : Fi_niéhi,n_g characteristics pf indigenou's timber species -~ Yet to start
22,

In progress
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Table 2: Duty assignment for JICA experts in TRTTC 1994-1997

Name of éxpert

Field of Duration of - ~ Period on Period on
research assignment . basic applied
research . research

Dr Hiroshi Sumi team-leader & 10/4/93- .O month.. 6 months
Wood drying 9/10/94

Dr Hiroto team-leader &  1/10/94- 0 month. 7 months.

Imamura particleboard 31/3/96

Dr Naohiro wood 10/4/93- 24 months 0 monihs

Kuroda properties - 9/4/85

Mr Mamoru wood 10/4/93- 0 month 24 months

Incue improvement 9/4/95

Mr. Hisamitsu co-ordinator 24/5/93-

Nishio 23/5/96

Dr Koji Murata sawmilling & | 1/11/93- 0 month 2 months
machining 27112193

Dr Tomoyuki Fujii =~ wood 5/9/94- 1 month 0 month
anatomy 16/10/94

Mr. Hirofumni Mechanical 5/9/94- 2 months 0 month

Nagao . properties 30/10/94 :

Mr Toyonaobu wood 1/4/95- 24 months ‘0 month

Sugawa oroperties 31/3/97

Dr Akio Inoue wood 1/4/95- 0 month - 12 months
lamination 31/3/96

Dr Katsutoshi sawmilling & 7111/95- 0 month 2 months

Fujiwara machining 5/1/96 -

Mr Hideaki Korai particleboard 9/11/95- 0 month 1 month

24/12/95 ' '
Total 51 moﬁths 54 months
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Table 3: List of JICA equipment with unit cost over RM 50,000 (2,000,000 Yens)
supplied to TRTTC from 1994 to 1997

item No Name of equipment Basic research Applied research
_ ' " { million yens) {million yens)

1. Toyota landcruiser ' 2.9
2. Photocopier Fuji Xerox 2.1
11. Tabai humidity chamber 4.5
23. Kiln for testing schedule 14.4
28. cold room ' 8.5
29 treatment vessel 22.4

- 38 drying test monitoring system - 3.0
41 panel saw 3.6
44 surface roughness 3.9
51 universal testing machine 262
52 strain measuring machine _ 2.1
54 dynamic elasticity measurement 4.1
55 scanning elecrton microscope 24.0

- 56. video microscope 4.1

55, QOPM plant 7.2
56 incising machine 8.9
70. Toycta landcruiser 3.2
71 "Kyoga data recorder 4.1
72. Computer:HP & Toshiba - 2.0
75 profile projector 4.5

77. Takasaki shaker 3.8
80. band-saw side sharpener 7.3
83 sawmill operation research 1.8
89-1 vacuum pressure steam tester 4.8
89-3 hot press : ' 3.9
89-4 cold press 2.1
93 accessories for UTM 1.1 1.2
93 _ cold press. 2.6
93 flake dryer 2.4
93 disk chipper 58
93 gluing machine . 2.2
93 shaving machine 3.2
94 hot press 10.1
84 cyliner chipper 7.9
.94 ring flaker 16.3
94 viprating screen 4.4
94 - double steam mill 15.1
a5 finger composer 12.2°
95 grinder for finger cutter 2.6
95 automatic stellite tiper 10.4
95 fluorescence microscpoe 2.3 -
85 - optical fiber thermometer 4.3
95 high frequency vacuum kiln 20.0
86 spray booth coating machine : 3.0
96 “image analysis system 7.0

96 . universal testing machine 12.0
96 - strain data logger: 3.0
96 band saw - 3.0
9% . FFT analyser 55 .
Total - - 94.0 246.0
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Table 4: New buildings for TRTTC/JICA project completed since 1993

Location Type of buildings Dimension Floor area
TRTTC preservation workshop 45x10.5 m 472.5sqm
TRTTC mechanical workshop 20x30.0m 800.0sqm
Bintawa sawmill 30x70.0m 2100.0 sgm
Bintawa sawmill 30x70.0 m 2100.0sgm
Total 5272.5sqm

Table 5: TRTTC budget for JICA project

WOOD ANATCMY AND MECHANICAL TESTING

A, Equipment RM1,680,000
B. Operating Expenses - RM 320,000
C. Buildings RM 500,000
Total . ‘RM2,500,000
Schedule Cost .
1996 1997 1998 1999 2000 TOTAL
(RM) (RMY (RM) (RM) (RM) (RM)
Egquipment 40,000 1,275,000 255 000 55,000 55,000 1,680,000
Operaling 60,000 65,000 65,000 65,000 65,000 320,000
Building "0 500,000 ] 0 0 500,000
Total 100,000 1,840,000 320,000 120,000 420,000 2,500,000
WOQD CHEMISTRY BRANCH
A. Equipment _ RM1,080,000
B. Operating Expenses RM 200,000
C. Buildings RM1,710,000
Total RM3,000,000
Schedule Cost
1996 1997 1998 1999 - 2000 TOTAL
_(RM) (RM) {(RM) (RM) - . (RM) (RM)
Equipment 180,000 440,000 390,000 40,000 - 40,000 1,090,000
Operating 40,000 40,000 40,000 40,000 40,000 200,000
Building - 1,100 610 - _ - 1,710,000
Total 220,000 1,580,000 1,040,000 80,000 80,000 3,000,000
WOOD PROTEGTION | | |
A. Equipment RM2,000,000
B. Operating Expenses RM1,000,000
Total RMS,OO0,0QO
Schedule Cost ' _
1596 1987 1988 1999 2000 TOTAL
{RM) {(RM) {RM) - (RN - (RM). {RM)
Equipment 65,000 1,175,000 570,000 95,000 - -] 85,000 2,000,000
Operaling 200,000 200,000 200,000 200,600 | 200,000 - .| 1,000,000 .
Total 265,000 1,375,000 - | 770,000 295,000 |-295,000 - 3,000,000
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BINTAWA INDUSTRIAL COMPLEX

A. Building Works RM 850,000
B. Equipment and Services RM1,350,000
Total RM2,200,000
Schedule Cost
1996 1997 1998 1999 2000 TOTAL
(RM) (RM) (RM) (RM) (RM) (RM)
Building 250,000 | 600,000 300,000 150,000 50,000 1,350,000
Equipment 50,000 150,000 150,000 200,000 300,000 850,000
Total 300,000 750,000 450,000 350,000 350,000 2,200,000
INDUSTRIAL TRAINING
A. Equipment RM1,318,000
B. Operaling Expenses RM 375,000
C. Buildings at TRTTC site . RM 500,000
Tolal RM2,100,000
Schedule Cost _ _
1996 1997 1998 1999 2000 TOTAL
(RM) {RM) {RM) (RM) (RM) (RM)
Equipment 305,000 210,000 330,000 110,000 270,000 1,225,000
Cperating 45,000 40,000 70,000 80,000 130,000 375,000
Buildings 50,000 100,000 150,000 200,000 0 500,000
Total 400,000 350,000 550,000 400,000 400,000 2,100,000
_ INDUSTRIAL TIMBER PROCESSING
1. | Primary Timber Processing :
Egquipment RM1,500,000
Operating Expenses RM200,000
Buildings at TRTTC RM300,000
RM2,000,000
2. | Wood Lamination and Other Processing
| Equipment RMS50,000
Operating Expenses RM200,000
Buildings at TRTTC RM800,000
- RM1,050,000
schedule cost
1996 1997 1998 1999 2000 TOTAL
. (RM) (RM) {RM) (RM} {RM} (RM)
A Equipment . - '
| IPrimary Timber Processing 40,000] 185,0007 445,000f 405,000| 425,000 1,500,000
Il Wood Lamination & Processmg 0| 35,000 '5,000 5,000 5,000 50,000
"~ |Subtotal A 40,000] 220,000{ 450,000 410,000/ 430,000, 1,550,000
B Operating Expenses _ : '
| IPrimary Timber Processing 34,0008 42,0007 41,000 42,000 41,000 200,000
Il {Wood Lamination & Processing 34 000 42,000 41,000 42,000 41,000 200,000
Subtotal B 68,000 84,000 82,000 84,000 82,000 400,000
C Buildings - B ' _
N Wood L.amination Laboratory 200,000j 750,000 50,000f 100,000 06 1,100,000
Subtotal C 200,000 750,000 50,0000 100,000 of 1,100,000
Total (A+B+C) 308,000| 1,054,000/ 582,000 594,000 512,000 3,050,000
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Dispatch

of Japanese

Experts

in 1893,7,1989984 and 194,71 995
1993,71994
Field Duration

Name

1. Long Term

(1) Dr. Hiroshi Sumi

(2) Dr. Nachiro Kuroda

(3) Mr. Mamoru {noue

{4) Mr,

2. Short Term

(1) Mr. HKoji Murata

(2} Mr. Tgtsuo Suzuki

(3) Mr. Koji Tgei

Hisamitsu Nishio

Tean Leader &

~Wood Drying
Wood Properties
Wood Improvement

Cocrdinator

Sawmilling & Machining

Equipment ‘Installation

(Dry Kiln)

Equipment Installation

(Wood Preservation)

10/04/93 - 09/10/94

10/04/93 - 09/04/95

10/04/93 - 09/04/95

24/05/93 - 23/05/95

01/11/93 - 27/12/93

20/11/93 - 02/12/93

06/12/93 - 21/12/93
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1884,/19965

Name

Field

Duration

1. Long Term

{1} Dr. Hiroshi Sumi

Hiroto Imamura

{3) Dr. Naohiro Kuroda

(4) ¥r. Mamoru Inoue

Hisamitsu Nishio

2. Short Term

{1) Dr. Tomoyuki Fujii
{2} Mr. Hirefumi Nagao

{3} Mr. Hiroyuki Takano

_ Team Leader {lst) &

Wood Brying

Team Leader (2nd) &

Particleboard
Wood Properties
Wood Improvement

Coordinator -

Wood Properties

{Wood Anatomy)

Wood properties

{Mechanical Properties)

Equipment Installation

{Mechanical Properties)

10/04/93

01/10/94

10/04/93

10/04/93

24/05/93

05/09/94

05/09/94

21/07/94

08/10/94

31/03/96

09/04/95

09/04/95

23/05/95

16/10/94

30/10/94

02/08/94
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Acceptance of

for the

Malaysian

Training

in 18931994 and

1993,/1994

Counterparts
Japan

1994,/19985

Name

Field

Duration

{1) Mr. Kandau Jenang

Wood Preservation

27/03/94 - 07/06/94

1994,,1995

Name

Field

Duration

(1} Mr. Ling Wang Choon

{2) Mr. Migel Lim Poon

- Teck

Wood Preservation

Wood Lamination &

Particleboard

09/07/94 - 30/09/94

18/09/94 - 12/12/94
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Plan for Dispatch of Japanese

i

n 1895,/1986

Experts

Name

Field

Duration

1. Long Term

(1) Dr.

Hiroto Imamura

Toyonobu Sugawa
Akio Inoue

Hisamitsu Nishio

2. Short Term

{1) Dr.

(5) Mr.

Katsutoshi Fujiwara
Hideaki Korail
Atsushi Miyatake

Masatomo Inosaka

Masatomo Inosaka

Toru Abe

Team Leader &

Particleboard
Wood Properties
Wood Lamination

Coordinator

Sawmilling & Machining
Particleboard

Wood Lamination
Equipment Installation
“{Particleboard)

{Wood l.amination)

Equipment Installation

{Particleboard)

Equipment Installation

01/10/94

0i/04/95

01/04/95 -

24/05/93

07/11/95
08/11/95
/04/96

06/08/95

08/10/9%

09/10/95

31/03/96

31/03/91
31/03/96

23/05/96

05/01/96
24/12/95%5
/o /96

21/08/9%5

21/10/95

15/10/95%




Counterparts

Pilan for

Acceptance of

Malaysian

for the Training in Japan

in 19951996

Name

Fieild

Duration

. Ting King Boh

Alik Ak Duju

Wood Lamination

¥Wood Properties

02/067/95 - 28/09/95%

63/09/95 - 26/11/9%
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Plan Tor Dispatch of Japanese Experts

in

199671997

(Tentative)

Name

Field

Duration

1. Long Term

(1) Successor of Dr. Imamura

{2) Mr. Toyonobu Sugawa

{3) Successor of DUr. Inoue

(4) Mr. Hisamitsu Nishio

(5) Successor of Mr. Nishio

2. Short Ternm

(n

(2)

Team Leader %

Wood Properties

Coordinator (lst)

Coordinator (2nd)

Sawmilling &% Machining

Yood Drying

Eduipment Installation

(Wood Lamination)

~ Equipment Installation

(Wood Drying)

Equipment Installation

(Sawnilling & Machining

01/64/96 - / /

01/04/95

31/03/97

Gi/04/96 -/ /

24/05/93

23/05/96

24/05/96 ~  / /

L=
A A
/7 /o
A A
A




Plan

Counterparts

Acceptance of

Malaysian

the Training in Ja pan

1996,/719897

{(Tentative)

Name

Field

Duration

{2} Mr.

Wood Drying

Sawmilling & Machining

S -
{3 months)

P A A
{3 months)

._.48'_




Provision of equipments in 1993 (April,
- based on the budget of 1992 Japanese fisical year -

NOTE,

Code:

: Generat
: Comman

: ¥. Properties{Mechanical) 1I:
: Sawmilling & Machining

Equipment received before ! October,

A
B
C: W Properties(Anatomy) H
D
E

1993 - March, 1994)

F: Drying

G: Y. Lamination
Particie Board
improvement
J-K: Others

1583.

L

Name of Equipment

Type

Price (¥)

TOYOTA
4x4 Station Wagon GX

2,920,000

B R v ﬁﬁﬁfﬁéﬁﬁf@f _______________ o e S TR

T

T

g

“¥acsTaile telegraph T
~Stide projector T
T
T Tl
TR sk Top conputer T

E:gtu""n"“"“""u"h_n”""u_"__"""“"""""”"””

Computer soft
3 pieces
Humnalty coftrolled cham

ey i Oven

Refrigerator

Electric Balance .

Dynamic straln ampltfter“m""m

HOISture meter
(Resnstance tyQE)
Dlgltal manometm

Programmable DC SOu.[.‘.(.:.é-................

CFUSTYEROY
NIKON
F-601
HITACHT
TCoN
CNECT

NEC
PC-9801BA/M2

_MS- DOS
her

Yamato
D544
TOSHIBA
GR-A41EC
PM 4800

AE 200

B
AFH 25(}0 B L LLE LT TR PR PR TP

[C ZS‘\T B L E T LR LT T T

LPC-o80LBA/ME |

B
Mettfer 77 T

Kyowa enaye

Vl\race 400 Mmasmemimmrasmatrdnrmna ks

ORI

TELECOPIER 7024 ..

e
213,000

V\i 2]37}[ A ATEYEAEsssas e e iaataraannas

200,000

411,600
4,500, 000"

281,000

faats T

250, 000
222,000°
272,000

950, 000"

Kett

130,000

Yokogava

305009

-2654 22 7 P LLLLLEL LT TR

Yokogawa

Yokogawa
_7552-01-8

305,000

...7552 Oi A 7 aaramaramEmessceesrersaaticenea,

S

- —dy~



2

Name of Equipment

Type

Price (¥)

Portable hybrid recorder

Yokogava
3750/12-01/GPIB

Sumikin-HILDEBRAND
HD74/TA N

885, 000

T i VT S YORII

6151,

0246

PR 2 7 ...... 2 7‘ ------- F.:S ------- H 6{8Edré-mé‘£e}:‘-"“kétt -------------------------------------------------- }.EGJ-O—-O-G

T

(Capacity type)
Cold room

nngﬁﬁggéiﬁgn?BFhﬁbad““munnm"“mn“

preservation treatment

“Rotary vacuum pump
T
e

PH M.e..t:é.r.‘.........'..m...................................

SRR

T ——

TS

35T

“Automatic water distillation
..apparatus e
Constant temperature

water dath

Uitrasonic cleaner 77

Toyo Seisakusho

Tokyo Cluteh door
30707 1-4 Vacaum drying oven ] lsuzu Seisakusho
.v»CVK 128 B T T T L P E P TR
Sinku Kiko

JGED-090XA - .
DA MO

NEkon

Shibata kagaku

£691

Advantec Tovo
Gq BD P [ T T TR T L PP
Yamato kagaku

Yamato
3200~J4

8, 500, 000

ORI

850, 56
270,000
S
690, 000
240,000
S
344,000
208, 000

¢3-8-‘ -“-“hh"-'"'—“-”-“-“""'"..-"“-"-"""“-:“‘”n":"'““-““”..‘l“'..”'“..:““‘I’-“-:‘"""""-"““““““““““-""“”-n“

Y R

T

T

Drying test data monitoring

"SyS tem NI R AR R A AR AA kAR R Y AT prmaanaasasanny
Viscometer

B e -

Boiling bath

R T

Magnetic stirrer

Surface roughaess measuring
_levice eeeeeereenana
Electric ‘power meter

~ Photoelectric tachoneter Tl

Sumikin-HILDEBRAND

TaﬁﬁTugéﬁégah""““”ﬂ”“m""““

By

BTC-45AT

TUSRINKD T
_SZH-goooy o
Kyoaa Yaimen Kagaku

CA-D

[keda Rika

IS 3(1 - e rrareeaan
Kosaka keakyusho

._...Se 2300 imeracasrecaamananas
Hioki Electrlc

3161 -

Shimizu leagaku T

7, 950, 000
340,000

~900, 000

TR

1,200, 000

T

TR

SRR

i 0}{ t 'El ECT,F i C.

i T T téé&"&éiT"fBF"ﬁéEéﬁ?Tﬁé ................ OFEéTHET"fyﬁé .............................. f@ﬁuﬁﬁﬁm
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No. Ref. Code Name of Equipment Type Price (¥)
48 48 x  E-5 lnstrument for inspecting _ 378, 000

419 49 -2 Bio-ciean bench Sanyo Denki Tokki 1 150, 000
............................................................................................................ At T
50 50 % -3 Autoclave N Iyaki Garasu 620, 000
.............................................................................................................. ACV=3E8T oo
g1 Universal testing machine NMB 26, 234, 000
54 52 D-2 = Sirain measuring instrument Tokyo Sokkl 2, 100, 000

TC-21L

R e T T T ST
__..Machine it 1 N

""" 54 54 -6 Tynamic eiasticity ~ A&D _ 4,068, 500
e 2BSUT NG instrument O
895 57 C-2  Scanning Electron Microscope JEOL 24, 000, 000
56 T4 B-19 Video microscope KEYENCE 4, 886, 000
57 201 * J-1  HNeedles for incising Kyowa giken 155, 000

T R e e TR e e

T e e B R S
-----------------.------------------------n-----.--.......'..............__..______,_.....,._....,..,........2lF mm e d mm s ks ek dd g E AR s mAeEeeeemmm e emmmmansmade o ddd e d
60 204 ¥ J-4 Circuit tester HIO{(I 7,800

B1 200 * -5  Adhesive ' Sikicone, ete 717,000

B R R T 17— N

63 207 * J-T Maneysafe Crmm———— Rdioﬁ 178, 000
64 208 J-8  Catchpaliet truck Kokuyo 132, 000
65 209 J-9 Pewer lifter Lokuyo 384, 000
..................................................................................... e MHC-BPLH BRI
66 210 + J-10 Electric power converter Toyoéen 126, 600
67 211 x  J-11 Hand drit] T HITACH] 29, 009
68 212 % J-12 Thermocoupie _ Toa Denkl 31,000
89 213 0 J-13 Dial th!ckness gage PEALUCK 85,000
e e Bigosize T B
76 214 = J-14 Callpers o mutoyo 97, 060
71 215 . J-15 Laptop computer NEC PC 9801WS/R40 500, 4600

737216 % J-16 Copying black board < UKOKGYOTTTTTTTTTTTTT 245, 000
73 217 % J-1T Adhesive T Aika Kougyo 80,000
' Aika-aibon E-5050

SUM 151,725, 900

S —5l—



Provision of JICA equipments in 1994
* based on the budget of 1993_Japanese fisical year+ *

NOTE,

Code; A: General

B: Comman
C: ¥. Properties{Anatomy)

D: ¥. Properties(Mechanical)

E: Sawmilling & Machining

Devised 7/94

F: Drying

G: ¥. Lamination
H: Particle Board
[: Improvement
J-K: Others

L.P.: Local Purchase
1
No. Ref. Code Name of Equipment Haker/Type Price(¥)
i 52 D-2 Strain measuring instrument Tokyo Sokki 2, 100, 000
Y | i1 L A
2 85 [-12 Osciliating Pressure Hethod Tokyo Kuratti Doa 1, iSO 000

_"impregnatlon dachine

3 55-1  [-25 Jel Cleaner "Tokyo Ruratti doa TR 000
...................................................................................................................... SKY-130S T
I T 1) 1nc131ng machine Koshii Preserving 8, 900, 000
300-¥
5 88 €3 Photograph developement and Fuji Film U B43 40
e SO ACRING SYstem o FGTOME
8 59 C-4 Optical ¥icroscope Vikon i, 887, 000
....................................................................................................................... KUR=2)
7 60 £-5 Sliding microtome Yamato koki i, 607, 300
..................................................................................................................... TUZ2L30N
8 61 C-6  Drying oven o Yamato 535,500
........................................................................................................................ ok S
9 5o -1 Yacuup rotaly pump Yamato 187 500
10 63 (-8 Rotaly microtome Yamato koki 802, 500
LR85
il B1 €-9 Lab-vare for sample ¥1ssan B 943, 900
12 65 C-10  Ultrasonic cleaner BRANSOH 139, 000
........................................................................................................................ L2000
13 63 C-13  Poiarized light microscope Nikon l 320 000
........................................................................................................................ KOTP AL e
14 70 A-8 Car TOYOTA ¥S 80,517

1 Kyowa dengyo 4, (58, 000
RTP-TT70A-FDO-V- '

18 72 B-17  Computer aystem Hewlet Packard AS 36, 800

L. P.

17778 R8T ﬁéFéBﬁéT"EaﬁﬁﬁiéE"“"""”""""”""""TG&H[B&"N&EEEBBE""""M""H§"22”466“
..... b i TH9BOCT

18 75 B-20  Preofile projector dikon 4 433, 500
........................................................................................................................ VLA e

19 76 B2t Eiectromagnetlc 0301llograph Kyowa dengyo 665, 4060
R T S el N

20 11 [-9 Shaker : _ Takasak1 Kagaku 3,832,000

luchl'seteido

(HS-oBH
Kvoritu Rikou
SK-M10R B

- H-"}'{-a-ﬁ."r-n-aé}:l.é"t“i“éh“S-.t-‘i"r'.:i,:é'l::‘““““““““““ ..-.._....7..9-.'..5..0.0....

~Compact sampie mill 200, 606"

—52—
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No. Ref. {ode Name of Equipment Maker/Tyope Price(¥)
23 80 E-§ ¥et type band sav side Giken 7, 268, 000
TSSO -1 ;13 2112 o, GSH-250 o
24 83 E-3  Apparatus for operation Victor 1,853,000
................................................ research in sawnills . SVHS system oo
25 84 E-10 Sound ievel meter Rion 1,528,000
- NL~14
26 87  G-11 “Automatic giue spreader TANGUCHT 1,975, 606"
: CPY-13
2788 T G-12 T Glne mixep T TANOUCHY T 7‘3@"‘66'0‘“
dsssmsssarrernrennnatan .................I.._........._.......________._..__...___._ —————— ............._....ri“'f 30 R T - P T T PO
28 89  G-13° Air compressor HITACHT 680, 000
........................................................................................ 5.50U-8.5T
29 89-1  G-l4  Vacuur pressure steam tester  HIRAYAMA Seisakusho 4. 860,000
........................................................................ TOPC-305I0 o
30789-2 (-5 Basket T KYOUYA Giken YN
................................................................................. KH-GB3
31 89-3  G-18 ot press T “Nisshin {agaku 3,850, GO0
___________________________________________________________________________________________________________ M= 200T e
32 894 G-17  Cold press Nisshin Kagaku 2, 100, 800
_____________________________________________________________________________________________________________________ HP=2000 e
33 301 k-1 Hot plate o Yamato 104, 600
M- 1L
34707 Chenieals For Hicroscopy Wako Junyaku
35 303 K3 Labo-ware for Microscopy Sanyo 979,720
TURETTR0L TR Fa1m’é"a}i'c'{"ii'e"ifé';'6’;’5’(‘;‘1@""c'ri'efnlcals Fuji Film 454,240

;,..53___ o



- Provision of equipments .in 1995
+ + based on the budget of 1893 & 1994 Japanese fisical year* °

NOTE,

Code; 4% General

B: Comman -
C! ¥. Properties{Anatomy)

D: ¥. Properties{Mechanical)

E: Sawnilling & Machining

B: Drying

G: ¥. Lamination
H: Particle Board
I: Improvement
J-X: Others

1
No. Budget Code Name of Equipment Maker/Type Price(¥).
1 93 Accesaries for Universal NHB 2,282,500
.............................. Testing Machine
2 93 Spare-parts for Incising Koshii Preserving 744,000
i Machine o 00
377793 Spare-parts for Impregnation  Tokyo furatti Doa 1,159,060
ety oo fachdnes e e
q a3 G-1 Cold press T TATREI Seisakusho 5,575,000
TTETTTRYTTGYY T ointing g TTTTTUTTTTTRAIRED T 1,871,000
BTG G107 Penumatic torque nutrunner TOUNTCHT T 492,000
............................... (Impact wrench)  APAO-N
T3TT6- 207 Flat bean type torque wrench  TOUNICHI 384,000
e MAOOORR
§ 93 G-18 Shearing test jig for SHIMADG 800,000
e lominated wood . No.343-28070
9 43 G-19  Boiling bath TATHET 363,000
CUIOTTTeETUUHST T Flake Dryer T Seiwariko 7 2:459;6@0"
B R < D VI UiERHCHiEQEf """""""""""""""""" TATRED T 5,320,000
YGRS Bluing Wackine T Kyowagikea T 2,200,600
TR, S1778having Hachine T TATRET T 3,176,000
e HB0SB
14 a3 H-13  Infrared Moisture Meter Kett 186,000
ST ) NS
15 793 7 H-14 Low Temperature Chamber Yamato 573,000
.......................... : 8
8793 4-15  Electric Balance Hettler 815,000
... kB-BOS/2.& PB3OOZDR
17 93 H-16 Dryingz Oven Yamato 430,000
e bwel0
13 93 H-18  Polyetherene Chamber Sanyo : 218,600
e k-250, M5, 38
19 a4 B-1 Hot Press Kobatashi-kikai 10,075,600
________________________________________________ oo ku-HenIbid
20 94 H-47 Cyrinder Chipper TAIHET 7,870,600
NN 1 3 S VIR
21 a4 -5 Ring Flaker 7 Pallmann 18,340,000
o B e
2LTTTGETTTURYE T Vibrating Sereen T TTATHELD "1, 240,000
~1122-44

54—



. 2
No. Ref. Code . Name of Equipment Naker/Type Price(¥)

23 g4 H-8 Knife Grinder ;g[ﬂi[ 1,021,000
S U

TR T TRIT T Double Stream KiTlTTTTTTTTTTT  Palimann 16,100, 000"
e Pope 380 o
257794 H-17  "Constant Temperature Bath Yamato 318,000

BK43 ~

T8 T Calipers T Hituteyo 108,760

CUEFTTTR RS9 Linear Gage T hnesokkd 112,000

SUM 84,545,520

b5



Tentative Plan of JICA equipment provision in 1998
+ + based on the budget of 1995 Japanese fisical year* *

NOTE,

Code; A: General

By Comman

C: W. Properties({Anatomy)

D: W. Properties{Mechanical)
E: Sawnilling & Machining

F: Drying

"G W, Lamination

l? Particle Board

- I: Improvement

J-Ki Others

1
No. Budget Code Name of Equipment Maker/Type - Price(¥)
1 95 G-5 Finger composer TAIHEI Seisakusho 12,186,000
e e CTEB
Z 95 G-o Grinder for Finger Cutter TAIHEI Seisakusyo 2,503,000
_________________________________________________________ ROO-A
3788 E-T T THutomatic Stellite T Giken 10,370,000
e Medding Machine Saws230 e
47765 C-147 Fluoroescence Light Nikon 2,250,000
e icTosCOPe o XPR-BEDZ
2 a5 B-8 Optical Fiber Thermometer Anritsu 4,300,000
e BS8020
§ 95 H-1  Parts for lot Press Kobayashi Kikai 275,000
B A H-47" " Parts for Cylinder Chipper TATHET Seisakusho 1,297,600
g G A~11" "Parts for Double Stream #ill " Pallman 1,769,100
USRI T HighE  Freaquency eated T Fu Denpa 770,000,000
Vaccume Dry Kiln - HED-D&03S
' Slid 92,052,700

—56 '



Tentative Plan of
+ + based on the

NOTE,

Code;

JICA equipment provision in 18997
budget of 1996 Japanese fisical year « °

A: General

B Comman

C: Y. Properties{Anatony}

D: Y. Properties(Mechanical)
E: Sawmilling & Machining

F: Drying

G . Lanmination
H: Particle Board
1% Improvement
J-X: Others

. 1
No. Budget Code Name of Equipment Haker/Type Price(¥)
1798  1-13 Color Difference Neter Hinolta 1,200,000
e 200
2 96 [-14  Haradness Tester leshima Seisakusho 350,000
et e e epe g e eem g e oz enensagennn e URHD-1001 S
377968 I-15 " Soxhlet Extraction Apparatus ~ Sibata 300,000
YR [-1B" "Spray Booth T Tgata Tosoki Kogye 1,500,000
e WBZ30C
b 96 I-17  Spray Type Coating Machine fwata Tosoki Kogyo 3,000,000
TUBTTT9E UINIE T Extreme Infrared Rays Urver | Nagay T 1,200,000
TG UTTS9 T T Roll Coater T iestern Trading 1,600,000
e DALLZA00
8 96 I-20  Sander 800, 0609
TTGUUOE TN T Glossmeer T iippon Denshoku 500,000
PG-3d -
U0 UIF Y T Otdoor Exposure Rack T Suga Shikenkd 800,000
........................................ e PERSPGSL
11 96 C-1>0  Image Analyzing Systenm 7,000,000
.............. e RIS N DY g
2777796 7 D- Universal Testing Hachine Nl 12,000,000
e ALEQOKY
13777796 " D-4 7 Strain Data Loggar Tokyo Sokki 3,000, 000
e IBe80L
14 96 G-21  Lanminated %ood Bending Device  Chukyo Hokkoukikai 1,060,000
TR TG-27 T ig for Tensile Test of Plywood NAB T 800,000
BTG UESIT T Clreulap Saw T 1,800,000
CUUTTTTTORTTUESI?  Band Sy T 3,000,000
CTUIETUSE TR T UURRT Mnadyzer T 0no Sokks 5,500,000
) CF330/360
SU4 45,350,000
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ANNUAL RESEARCH PLAN IN 1993/1994
WOOD PROPERTIES

1. Effects of Moisture Content and Basic Density Upon Mechanical Properties
of Sarawak Timbers.

Purpose: To clarify the effect of moisture content upon the compression
and Dbending properties of Sarawak timbers according to

JIS(Japanese Indusirial Standard).

2. Variation of Wood Quality Indices as indicated by Green Moisture Content
and Basic Density in timbers.

Purpose: To collect the data on intra-iree and'intex_‘-species variation of
basic density and green moisture content.

3. Upgrading of Wood Reference Library

Purpose: To improve efficiency and accesibility of wood reference library
by establishing a data base on anatomical and physical properties of
Sarawak timber for end use.

4. ldentification of Ultra-Structures 'in Sarawak timbers by Scanning
Electron Microscope(SEM). ' '

Purpose: To introduce SEM technigue for identifying the ultrastructure of
Saravak timbers.

5. Full-size testing method

Purpose: To conduct the full-size testing of Sarawak timbers in order to
examine suitability for structural use.



SAWMILLING AND MACHINING
1. Survey of Local Sawmills

Purpose: To understand thoroughly the present situation of local sawmills.
2. Sawing Properties of Several Species
Purpose: To examine sawing properties such as power - consumption,
uniformity in thickness of sawn timber, surface roughness, efc. of various
species.
WOOD DRYING

1. Quick Drying Test of Several Sarawak Species

Purpose: (a) To master the testing process and to analyse the results.
(b) To estimate the suitable kKiln drying schedule for 1" thick board.

2. Xiln Drying Run of 1" Thick Sawn Timber of Several Species
Purpose: (a) To confirm the drying schedule estimated (1) by observing the

drying defects during drying. (b} To learn how to modify the drying schedule
to more suitable one. '

WOOD IMPROVEMENT
1. Effect of Incising on the Preservative Treatment

Purpose: To assess the data for improving the penetration of preservatives
by bethell process after incising. -

2. Examination on the Eifectiveness of Ogcillating and Alternating Pressure
Methods

Purpose: To determine effectiveness of oscillating and alternatling pressure
method for the improvement of durability.

3. A Study on Mechanism of Decay

Purpose: To identify the decay process and to establish a decay evaluation
system by Scanning Eleciron Microscope,
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ANNUAL RESEARCH PLAN IN 1995/1996 AND 1996/1997
WOOD PROPERTIES
1.Wood Anatomy gnd ldentification of the Family of Dipterocarpaceae
Purpose: To study the physical features and establish identification Keys
for the family of Dipterocarpaceae which is one of the most important timber

groups in Sarawak,

2. Wood Anatomy and Identification of the Non-Dipterocarp and Lesser-known
Species in Sarawak.

Purpose: To study the physical and anatomical features and establish
identification keys for the non-dipterocarp and lesser- known species with a
view to achieve better understanding and utilisation of these species.

3, Anatomical Apnalysis of Wood Surface for Gluing of Timbers

Purpose: To evaluate the glueability of timbers by analysing the
microscopic styuctures of the timber surface .
( Collaborative project with Wood Lamination )
4. Anatomical Observation of Wood Decay Processes

Purpose: To obtain a better understanding of the wood decay processes by
observation of decaved wood under optical microscope and Scanning

Electron Microscope(SEM).
{ Collaborative project with Wood Improvement )
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SAWMILLING AND MACHINING

1. Quality Control of Sawn Timber

Purpose: To identify sawing parameters and other sawmill practices
affecting the quality of sawn timber production in Sarawak.
2. Abrasion Test of Bandsaw

Purpose: To evaluate the durability of bandsaw in cutting various species
of Sarawak timbers with a view to identify factors which enhance or inhibit
such durability.

3. Analysis of Efficiency of Sawing Work

Purpose: To draw up a format and procedure for the analysis of efficiency
in sawing work. '

4, Diagnosis of Sawing Machines

Purpose: To draw up a check-list for each of various sawing machines with
a view to maintain sawing efficiency and safety.

WOOD DRYING
1. Yacuum Drying by Using High Radio Frequency Heat System

Purpose: To dry refractory species effectively and to compare efficiency
with conventional drying method.

WOOD LAMINATION
1. Gluability of Sarawak Timber

Purpose: - To evaluate gluability of Sarawak timbers with a view to
determine suitable surface treatment and glue type.
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2. Bdnding Properties of Sarawak- made Timber Products
Purpose: To establish a laboratory for the evaluation of bonding

properties of laminated wood, plywood and composite wood products
manufactured in Sarawak,

3. Technigues and Ewvaluation of Wood Lamination

Purpose: To introduce wood lamination techniques and to evaluate
variation of strengths of laminated wood.

4. Construction of 'Glued Laminated Timber' Bridge at TRTTC

Purpose: To test the efficiency of glue lamination techniques and to create
public awareness of the potential utilisation of glue laminated timber.

5, Finger-Jointing of Small-Dimension Timber

Purpose: To improve milling recovery through utilisation of offcuts as
finger-jointed material for furniture parts.

PARTICLEBOARD
1. Wood Particle Preparation -

Purpose: To determine the optimum conditions for preparing wood particles
from mixed woodwastes and reforestation species.

2. Factors Affecting Particle Properties

Purpase: To study the influence of particie moisture content, glue type,

resin content and board pressing conditions en the gluing of particleboard
‘produced.

3. Manufacturing Particleboard from Reforestation Species

Purpose: To evaluate the properties -of particleboard made from
reforestation species in Sarawak. '



4, Yeneer Overlaying of Particleboard

Purpose: To determine the viability o_f veneer overlaying of local timbers
on particleboard.

WOOD IMPROVEMENT
1. Finishing Characteristics of Indigeneous Timber Species

Purpose: To develope the techniques for adding value to the indigeneous
timber by surface finishing. '
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