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SUMMARY

(P& %F)

I. Subject of Research

Development of optimal heat sterilization process of laminae and techniques to judge

heat sterilization for securing quarantine safety of import laminated wood

II. Purpose and Necessity of Research

Animal and Plant Quarantine Agency in Korea revised notification No. 2011-48 to No.
2012-6 for the exception of Paulownia glue-laminated boards from the list of processed
wood products, because pests such as long—-horned beetles and wood borers had been
detected from imported Paulownia glue-laminated board. Insufficient heat treatment of
laminae, improper storage of dried laminae before gluing, or poor packing of final
glue-laminated board might be the reason for insect infestation of imported boards.
Besides, among the imported glue-laminated boards from 2000 to 2012. 33 boards from
Malaysia, Indonesia, China and Japan were fumigated of discarded. Therefore,
understanding of insect infestation related problems during manufacturing processes,
finding of optimal heat treatment conditions and development of detection techniques of

heat treated laminae are necessary to secure quarantine safety.

IM. Contents and Range of Research

1. Actual inspection of production process (heat treatment of laminae, manufacturing of
glue-laminated board, packing and storage) in foreign glue-laminated board

manufacturers

- Selection of foreign glue-laminated board manufacturers in Malaysia, Indonesia and
China chosen as the top three countries in poor quarantine safety and Netherland

chosen as a good model country



- Investigation of producing process including laminae species, dimensions, moisture
content, heat treatment temperature (dry bulb and wet bulb temperatures), heat

treatment time, storage, gluing method of laminated wood and packing methods

2. Assessment of production process of foreign glue-laminated board manufacturers for

quarantine safety
- Diagnosis of producing process that might be infested by insects
¢ Heat treatment (core temperature of 56 C for a minimum of 30 minutes)
. disinfest the laminae infected by pests
¢ High frequency adhesion and hot pressing process
. disinfest the laminae infected by pests during storage before gluing
+ Packing
. prevent insect infestation of glue-laminated boards
3. Optimal heat treatment of laminae

- Determination of optimal heat treatment conditions of six laminar species (Abies,

Cedar, Dark red meranti, Larix, Paulownia and Pinus) to get rid of pests
4. Development of detection techniques of heat treated laminae

- Analysis of changes on color and wettability after heat treatment of laminae

IV. Results of Research

1. Investigation of production process and feasibility in foreign glue-laminated board

manufacturers

a. Malaysia

¢ Among the four factories, proper heat treatment was performed in three of the

manufacturers, but heat treatment schedule in another was not suitable for the



regulation to secure quarantine safety.

+ All manufacturers used room-temperature setting adhesives, and it is impossible to

exterminate pests.

¢ Packing and storage of laminae after heat treatment were improper to prevent

insect infestation of glue-laminated boards.

b. Indonesia

¢ All manufacturers performed proper heat treatment.

+ All manufacturers used room-temperature setting adhesives, and it is impossible to

exterminate pests.

¢ Packing and storage of laminae after heat treatment were improper to prevent

insect infestation of glue-laminated boards.

c. China

¢ It was hard to sustentation in core temperature of 56 T for a minimum of 30

minutes in all species of laminae because of poor heat treatment and air drying.

¢ Paulownia was dried only in the air.

¢ Laminae after drying were stored in the simple shed or outside with vinyl

covering.

¢ Among four companies, three manufacturers produced handmade glue-laminated

board without hot gluing process, thus it is impossible to exterminate vermin.

¢+ Packing and storage of laminae after heat treatment were improper to prevent

insect infestation of glue-laminated boards.

d. The Netherlands

+ glue-laminated board obtained certification in accordance with purpose from the

public facilities.

¢ Laminae was heat treated under their own condition, and then it was sealed and



kept in storage.

¢ glue-laminated board was produced by high frequency adhesion, so pests could

destruct during the process.

¢ The final glue-laminated board was individually packed with multiple layers of

vinyl to prevent the pests after the labeling.

¢ Netherland has never been a problem in the course of the quarantine inspection,

and it 1s a model country in terms of quarantine safety of glue-laminated board.
2. Determination of optimal heat treatment of laminae

The appropriate heat treatment conditions of major laminar species (Abies, Cedar, Dark
red meranti, Larix, Paulownia and Pinus) were determined and they achieved the

regulation from the international standard for phytosanitary measures (ISPM).
3. Development of detection techniques of heat treated laminae

The changes on wood color and wettability after heat treatment by the optimal
conditions were investigated and further research is needed to apply in the detection of

heat treated laminae.

V. Plan for application of the research

The results indicated the problems which allowed to be infected by pests, thus this

report will act as a guideline to foreign glue-laminated board manufacturers.
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Table 1-1. Minimum concentration—time product (CT) over 24 hours for wood packaging

material fumigated with methyl bromide (ISPM Pub. No. 15)°

Temperature CT (g'h/m®) over 24 h  Minimum final concentration (g/m®) after 24 h
21T or above 650 24
16C or above 800 28
10C or above 900 32

“The CT product utilized for methyl bromide treatment in this standard is the sum of the product of the
concentration (g/m°) and time (h) over the duration of the treatment

A2 14 T AT R FAFY vEEEnolE FoAE

B
B4 aLA] A12013-126%)

25AYATE FF(g/m3)

2EFER FF L£=(7T)
24X 7¢ 48A] 7+

10014+ 25 -

<A 10" 4k 50] A4 32 -

. 5u] =t 45 32
HANFS

100] 4 33 -

A o] g 10" 9k 50] 4 49 -

5v] wk 73 49

15014+ 33 -

<A 151 9k 50] A4 49 -

. 5u) gt 73 49
e

150] 4 33 -

ek o] ¢ 157 7k 50] 4} 49 -

5u] =t - 73
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off

(G.oogle Earth)
Figure 3-1. Location of selected companies for fact—finding

survey on manufacturing processes of laminated
board in Malaysia

Figure 3-2. Location of selected companies for fact-finding

survey on manufacturing processes of laminated
board in Indonesia
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Figure 3-3. Location of selected companies for fact-finding
survey on manufacturing processes of laminated

board in China

Belgium

(Google’Earth)

Figure 3-4. Location of selected companies for fact-finding
survey on manufacturing processes of laminated
board in Netherlands
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Sawn wood * Board or lumber
: * Kiln drying or air drying
Dr}i'ng - Less than 15% MC
Grading * Knot, grain, wane, etc.
* Spreading adhesives
Laminating . Finge.:r—jointing or edge gluing
= Appling pressure, heat and/or
high frequency
Packaging « Wrapping
Transport » Shipping

Figure 3-5. Manufacturing processes of laminated board
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Questionnaire for fact-finding survey

Date:
Respondent:
1. Basic information of company
Name
Year established
Address (location)
Website http://
Business type Manufacturer
Number of employees (e.g) 80
Main products (e.g.) Laminated board, flooring, sawn wood, etc.
Al prduons o | (o) 10000
Tl sl solame | () 0000 U
Bt porenage of | (o5 50074
Main markets (e.g.) Korea, North America, Oceania, Western Europe, etc.

Figure 3-6. Questionnaire for fact-finding survey used in this study
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2. Check list for manufacturing processes

Wood species used

(e.g.) Rubberwood

Dimension of laminae

(e.g.) 30 by 40 by 900 mm (length)

Moisture contents of laminae

= Initial moisture content: (¢.g.) 80.0%

= Moisture content after drying: (e.g.) 12.0 %

Drying methods for laminae

Kiln drying or air drying

Kiln size

(e.g.) 1,000 board feet or 200m’

Type of energy source used to
generate the heat

Steam, hot air (direct fire), electricity, hot water or hot oil

Air circulation in the kin

Yes or no

= If moisture content-controlled schedule is wused,

please explain your drying schedule in detail.

- See below example 1

Kiln drying schedule applied = If time-controlled schedule is used, please explain
your drying schedule in detail. - See below example 2
= If company’s own developed schedule is used, please
explain your drying schedule in detail.

Stacking methods Solid-piled laminae or stickered laminae

Storage of dried lamina before
glue lamination

Storage place: Indoor or outdoor

Storage period: (e.g.) 7 days

Covering during storage: Yes or no

Covering materials:

Packing of glue laminated
boards

Packing just after manufacturing: Yes or no

Packing methods and materials:
= Inner packing - (e.g.) inside pallet is wrapped with
0.2mm plastic bag
= Outer packing - (e.g.) pallets are covered with plywood
and then wrapped by strapping
band

Figure 3-6. Continued
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3. Remark

[Example 1] Example of moisture content-controlled schedule

Temperature Equilibrium

Moisture Dry- Wet- moisture Relative

Step content bulb bulb content humidity
pet  cEemas Frezzz: sesses pet------
1 Above 50 120 113 14.4 80
2 50 to 40 120 110 12.1 72
3 40 to 35 120 105 9.6 60
4 351to 30 120 95 6.5 40
5 30 to 25 130 90 40 22
6 25t0 20 140 90 2.9 15
7 20to 15 150 100 3.2 18
8 15 to Final 180 130 3.5 26

[Example 2] Example of time-controlled schedule
Temperature Equilibrium
Dry- Wet- moisture Relative
Step Time bulb bulb content humidity
pct e ----- N i pet - - - - - -
1 Oto 12 130 125 16.2 86
2 12 to 36 135 130 16.4 87
3 36 to a4 140 135 16.2 87
4 84 to 132 145 135 12.1 76
5 132 to 180 150 135 9.5 66
6 180 to 228 155 135 8.0 58
T 228 to 276 160 135 6.8 51
8 276 to 324 170 135 5.1 39
or until dry

Figure 3-6. Continued
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o A AL 3G AA

Figure 3-69 ZA}A|(questionnaire)el] 7]x3ste] A FAA(o): Director, General
Manager, Sales Manager &) % dA| Z#x}(Staffs from INTROP, FORDA, MTIB, STIDC
)8 FHA sfel] AoSHS AASAY. dAHoR HSHES s & HA HAAA A

=
S Fdetion, daod wet 2 g4d AFAAA F7F =4S DA v (Figure 3-7).

Figure 3-7. Fact-finding survey on selected company

(1) g ol Aok YA P2

Dol Aol HAA AAA ANs AAE Be) 2 QA A1RARG AN P
AR A AFgEHE WA AWE Table 39 ANSAT 24 o2 QA
BoEE AL A3 wEol wE gAle Bolol ey 98l 474 MY-A, MY-B, MY-C,
MY-DZ #%7]3sF% .

deflo] k%= Perak Darul Ridzuan A <9e] 913 MY-A A+ =9AE = AwstH Al

AN A w3k AAsA tHTable 3-1). MY-A A9 8 572 3=, §¢, &7 &

Rk "AAA AR A

e FE FUdA YS(avan) o2 85+ meranti(dark red m
1

8~40mm ¥ AAAE FrhAe 8T me £t Aol z@ste]l Yitatg

eranti, light red

meranti) =
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Table 3-1. Summary of general information of selected companies in Malaysia and information of wood species used for laminae with

its dimension

Company

MY-A

MY-B

MY-C

MY-D

Basic Information

Location

Main products

Main markets

Perak Darul Ridzuan

moulding (60%),

sawn timber (20%),
laminated board (10%),
local products (10%)

Korea, Europe, Australia,

local

Kedah Darul Aman

flooring (50%),
laminated board (40%),
sawn timber (10%),

charcoal

Korea (laminated board),
China (flooring),

local (sawn timber)

Sibu, Sarawak

laminated board,

flooring, sawn timber

Korea

Sibu, Sarawak

laminated board,
flooring, sawn timber,

moulding

Australia (60%),

Korea (20%), Japan (20%),

China

Laminae Information

Wood species used

for laminated board

Dimension of laminae

Dark red meranti,

Light red meranti

thickness: 18-40 mm

Mixed tropical hardwoods

Mixed tropical hardwoods

Merpauh, Sepetir, Perah,
Kempas, Keranji,

Kembang, Semangkok

thickness: 25 — 60 mm

Ubah (~53%),
Geronggang (~17%),
Others (Asam, Benuang,

Durian, Empenit, Kapur,

Medang, Meranti, Penyauk,

Terentang)

thickness: 18-40 mm

Kapur, Selunsur

thickness: 15-28 mm
width: 60, 75, 80 mm
length < 3.6 m
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2 A2Yelelth(Table 3-1. MY-B fAlolA A2te wtiAe AF $3ho2 FEa90M,
HaAe) A A% FWR FEAT TeolAol AX A AEHE AHE mHd AR YA
dlon, B 7bE Bl B FAA PAEEE 5)e £o8 ArbTie ey

th. MY-B A= Zelolalol @AXeA ALkeE vdet TRl ddidt 295 A (Merpauh,
Sepetir, Perah, Kempas, Keranji, Kembang, Semangkok)E Z3tale] ALg3t o, 25~
60mm 712 HAAHE Brlskad

Ha2Ule A 57 Abgter F(Sarawak) Sibu A el 91Ag MY-C fA= JAA, =FFA,
AAES Aaet, AiE AFS F2 Fxo= FESAtH(Table 3-1). JA4A AL Al
MY-B dA¢ wizb7bA &= e o] Alol A Ao A Aitd gdd F7e duit SdsFAHE &
ot AbEstR o HAA ¥5 52 Ubah 53%, Geronggang 17%, 1 Wroll Aol 7]E}
4% (Asam, Benuang, Durian, Empenit, Kapur, Medang, Meranti, Penyauk, Terentang) o &
TAEAT. MY-C GAINA s JAAY A= 57 18~40mmE 7|2 o= 2}
870 we} 3 dolE xdsto] AL s

MY-C AL - sHA 1Ak MY-D FAI= JAA, vbFA, AASE, EGAE BAs3
tH(Table 3-1). AAF &9 4w
FEStA. 1 vre] ASd wep A AAMAES THoE FEIFAY. MY-D gAdA =
Kapur® #|2sk A A9k Selunsur® A 2Hek A AQE ALbstg o, F7] 15~18mm, & 60,

75, 80mm, Z©°] 3.6m ©°|d} XF= AYASFA T}

=

o]/\

o o

b
fols
N
fru
N
N
ol
I
o
Al
&
e,
re
lo
fru
=
N
N
12
S
X

X

.

HY¥LAe 7] 7d=

geoj Aok HAA AP A

)
i)
oX,
DX
-3
N
BN
o
)
rlo
W
=
DX
o
ol
oA
N
By
BN
it
)
ofo
ol
38
o
2

=<
0
>
2,
)
rlr
)
2
T
:[o
_o|£
R
X0
rlr
of
Do
(e}
=
1o,
A
N
Y
BN
o
>,
N,
X,
B~
2
1o,
2
N
Ll
>
>,

st o, HA JhEFAgoA LA FAAES A8 E AFESItH(Table 3-2, Figure 3-8).
A2 meranti E71AZFE ¢8] Malaysian Timber Industry Board(MTIB)¢}t Forest
Research Institute Malaysia(FRIM)7} #| A3 Zglo]lAlo} P4 A7|dzx =A== T

Schedule F(Table 3-3)& %834t}

_33_



Table 3-2. Summary of drying conditions for laminae in selected companies in Malaysia

Company MY-A MY-B MY-C MY-D
Drying methods kiln drying kiln drying kiln drying kiln drying
No. of kilns 20 27 6 8
. ) schedule F suggested by company’s own developed company’s own developed company’'s own developed

Kiln drying schedule .

MTIB and FRIM schedule schedule schedule
Max. temperature 76.5C 160TC 60-65T 50T
Drying period 6-7 days 17-43 days 1-3.5 weeks 20-45 days

) before KD: Green before KD: Green before KD: 60% before KD: 45%

MC of laminae

after KD: 10-12% after KD: 10-12% after KD: 10-15% after KD: 8-10%

“In Kiln-drying characteristics of some Malaysian timbers. 2001. Timber Trade Leaflet No. 42. Issued by the Ministry of Primary Industries and jointly
published by the Malaysian Timber Industry Board and Forest Research Institute Malaysia (see Table 5)
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Az2A% Fe A% ATLE7 65C0]n #F 458 10~129%744 A=A o 6~7
do] AQH= 2AEE vT IrE AFAae AFHE A (General Technical Report
FPL-GTR-190)¢] €7]x 2EWsle] & Ex5F ¥ SAF 22dst 2435 193 o

MY-A A8 @71Ax 2AS2 LA ST 2= 56T, 30% o Al T2 Ao
=

2 rdt g MY-A 9A9 g4aA 97102 3He Qe el 7] EAsE 7
AdFel FA AFste] Ay FHeAA FA Qe Ao DAY

Figure 3-8. Kiln drying system for laminae in MY-A

Table 3-3. Kiln drying schedule F suggested by Malaysian Timber Industry Board
(MTIB) and Forest Research Institute Malaysia (FRIM)*

Temp. (Dry-bulb) Temp. (Wet-bulb) % RH
% MC T T R C (Approx.)
Green 120 48.5 111 44 75
60 120 48.5 109 43 70
40 125 51.5 109 43 60
30 130 54.5 109 43 50
25 140 60.0 115 46 45
20 155 68.0 124 51 40
15 170 76.5 136 58 40

“Moisture content—controlled schedule; Approximate drying time for 25 mm thick timber of dark red

merati and light red meranti are 7 dyas and 6 days, respectively.
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g 10~15%71A

A H

.
1

Il

Z

e

MY-C

—_
o

=

48C, Hd

=

35 =7

9

A

FAtH(Table 3-2, Figure 3-10). 57 60mm {44

21 A] 3]

=
=

o

60C, HFT2% 45T, 57 35mm #H

45T, 57 25mm A A

o},

AT MY-C fAANA

35l o]
= U

A= 7

o
T

o] W HuLE(60~65C)0A

_36_



i
|

3

&

S|
A

Az

Al 60mm HA LAl &7

A =]

o

H L5oA &

=

o,

o]
A

4 5

B/

tel Ubahe

LS

Ubahol] wigh 4713 x HR7}

}9ch(“g}. Ubah, Sengon, L 5UYF < A4 <dA g

°©

7}

]

2
Kapur¥} Selunsurs

2 HL

Al 25mm: 20~30

ok

}<1c}H(Table 3-2, Figure 3-11).

°©

Al

I HdaAe] gd 15% ol

J

=
ZE F

al

a

]
]

=z

o7

Figure 3-11. Kiln drying system for laminae in MY-D

%O

1

|

3
2] o] A o}

°

pA

J

=

T Al

|

3

S
)

RS

=]

o)
=

b

< WA = A s

3

=
[

A%E 7

=
o

3

A9 Al
AA(MY-A, MY-C)9]

BHF A4

o3
-
/KOJ A }\g

Eal

==

k)
il

G

23!

}1\_]__

\

&

ul
=

1

=

=

A

A

_]

g

st A tH(Table 3-4,

5

}Fohs] = shedoll #

F712 B
X

go]3k Apubol JWrE shedoll FHA LS

Figure 3-12). MY-A ¢

o

_37_



Table 3-4. Storage of dried laminae in Malaysian companies

Company MY-A MY-B MY-C MY-D
Storage place shed kiln shed indoor
Storage period 1 week — 1 month < 1 day 1 month 1-2 weeks

=]
Al dr1x § BafAAA AR s FAe= BUssith MY-C A =g H o
5 A= 1L 7F BAs=d Figure 3-12c2 8 & 5 d59]

a
of Aol golgk iAol At 7] wZol siFe AFH THsA el

N Y 3%

>

Table 3-52 #elo]Alo} JAA ALAA 4714 JAA AL §4S5 HolEr A

o,

Ma B
E Ao, AHSHE A s GAEE Adolstdth. MY-A gA¢ MY-B (A= a4
A9 Zen]dotAlH o] E(polyvinyl acetate)& E33 FAE FJALA ol AMEstor,
MY-C A MY-D A= EguldotAEl o] E(polyvinyl acetate)®} & -5-# &
(polyurethane)s &3 FAE I LA ol Ab&aAth 371 QA 478404 AL

G4 BF MR ne Aol W gl LAY FA0l7] W] AAsAY B
!

A Aolureko 2 finger jointingS A A% & edge gluingS A A A A

Al o, 2 ¥ & gdeaFoz JAAAAE ALsEd th(Figures 3-13~16). &
A AFsta el r1dx & BT HALAIE S5 g A gEdEHdE A
&

%
Ao FAZL Pseteh ST ® ATE Ba 2 weolA
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Figure 3-12. Storage of dried laminae in MY-A (a), MY-B (b), MY-C (c) and
MY-D (d)
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Table 3-5. Manufacturing processes of laminated board in companies in Malaysia

Company MY-A MY-B MY-C MY-D
Type of finger jointing & finger jointing & finger jointing & finger jointing &
Laminated board edge gluing edge gluing Edge gluing edge gluing
Glue used urea & PVAC urea & PVAC PVAC & PU PVAC & PU
Heating

o no no no no
application

Figure 3-14. Laminae prepared for manufacturing of laminated board

(a, for export to European countries; b, for export to Korea)
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Figure 3-15. Manufacturing process of laminated board in MY-B
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yes
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2 months
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plastic thick film,

MY-C
yes
wood strip,
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1-2 weeks

plastic thick film,
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MY-B
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plastic thin film,
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— 43 —
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MY-A
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steel banding

< 1 day

insect’s exit hole
and frass

plastic thin film,
opened in parts,

Company
Packing

just after
manufacturing
Packing
materials
Storage
period
Remark

Table 3-6. Packaging of laminated board and its storage in companies in Malaysia

A 2 AdwEcH(Figure 3-23).



Figure 3-18. Example of imperfect packaging of laminated board in
MY-A
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Figure 3-19. Exit hole and frass by insect on surface of packed laminated
board in MY-A

Figure 3-20. Example of packaging of laminated board for export to

European countries in MY-A
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Figure 3-23. Packaging of laminated board in MY-D
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(2) A=vAlo} FAAA AAAA

Amulrfol " AAGA 44 HAALE Tl 2ARRE GA 71EA R JAANA HAA
AAE Al AREShE JA LA AREE Table 3-70 AAs T A i AAH S GA9 4
TH EE A 23 =Fo wE dAY =0l dsty] Sl 44 ID-A, ID-B, ID-C,
ID-D= 7|3}

| E FH
1=y Ao} Aup A FH Semarang, Wononsobo, Temanggungeoll 9 %3 A 47/M4= =
vl A 2k#]9] Sengon(albasia wood)S ©]&3}o] F2 bare core 2 blockboardE A A&} th

(Table 3-7). 33L& blockboard= HAALAE ZojHgo =z Wi H2AAZ F edge gluingS

dalste] AR BA] bare core SWI ¥ wRle] PYAAAE finger jointing2 Ed 2
oGO R AT stripd T A dBS FHste] WE AFo| @AM Folth ID-A A

blockboard®] FA & % bare coreE AAtste] T3 vk blockboard B4t &80 =
%31, ID-B Y A= blockboard®] FA &<l bare core®t SF2 HAT#S Aatsie] F=3)
o =3t @4 ID-B gAl= = FAPAt HEFstel sl 55 S=vleka A
thar gtk ID-C Y A= bare core9d gFL &% Pk oy gl g Al el A blockboard S
A Aiey Sl 2= blockboardite FEetal gtk ID-D gGAe] F AES = F3,
ofAlo}, mlmr o B2 4=F3S} bare coreol™, €5 AAtE HAAAE R FEoa Yok =
H AN ArE = bare core? T/ 13mmeo]™, bare core?] At 2 Ehcho] gk iyl
S A &3 blockboard®] F71& 15mm, 18Smm= FAEATH ID-D GAllA AarE = A A
o] A FA 40~80mmE VlEow FujAte] g tel weEl £33 dolE Fdsto] sl

rr

L
e
Hﬂ

Y

o] Aloto] HAA AAAGA e FAFSHA tHat R QlEHol A Amg thgd FR Aot
AJTFAE ol &std JAAE ABitsts d=vAol HEY e Al(Kalimantan)®] fiA=3 &
2 7R A AR E AHlE Sengons

TYste] FE JAAaAY AdEE AR AT Sengond FH 57 o] FHE A

h=|
Abgo] 7hsely dubd ow 5~15d FoF 7P A AwlE Sengond x5l

= T EAAE 4 Mo RZRFE FYe Sengons AR A A sk
o] 7} Ao Fu) st} T 7} dA+= Sengons 7hEEte] HE AES e, ZAMY
A dAl F ID-D QAE ALk A 37MA= TElolAloF HAZA AAG Aol HlE] A FA

o] ApFst7h wH ko] ikl Hls] @2 Qo] FYH AT



Table 3-7. Summary of general information of selected companies in Indonesia and information of wood species used for laminae with its

dimension
Company ID-A ID-B ID-C ID-D
Basic Information
Location Semarang Wonosobo Wonosobo Temanggung
) veneer (50%), bare core (70%), bare core (90%),
Main products bare core

Main markets

China, Taiwan

bare core (50%)

China, Taiwan, (Korea)

blockboard (30%)

Asia, China,
Korea (blockboard)

laminated board (10%)

Europe, Asia, USA,

Korea (laminated board)

Laminae Information

Wood species used

for laminated board

Dimension of laminae

Sengon (albasia wood)

thickness: 13 mm

Sengon (albasia wood)

thickness: 13 mm

Sengon (albasia wood)

thickness: 15, 18 mm

Sengon (albasia wood)

thickness: 40-80 mm
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T FEdAE AA 2 dA FaE Sengone JALAZ AAR F 7 FA A AA
Z2Ao A AZxEHJAG(Table 3-8, Figure 3-24). ID-A A= 7+ +
3 AT HAAALAE oFQlol ofAste] AV Bt ofe By & s

°F 20% AF7HA HARxE HA ofdelA s 20% AF7HA Axd HAALAE= ID-A

JANAM BFTd F 10708 d7jAdxdo ] EEe] 2AE flo] dwd] Hul2%= 90Tl
F7hE AzHdu. Ad2ES 0T dAstole ddoniy d7|dxd Wie do] A4

E£xo o] dr|AxA WEY HYxE Z+z 70T, 80~100C7F A& =t A=A o}
AAAA A A AN AFESF= Sengon® 4% AA7FA G717 x EAo] ¥ wrE A A &
ka ID-A FA A Sengone E7]HFe HEdt= W27 60CY S

of JAA A AA HAlstE @A A= A9

S S8 H7iE Avk(“g. Ubah, Sengon, L3 YF9 AA dAg A &4” I x).

Figure 3-24. Kiln drying system for laminae in ID-A
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Table 3-8. Summary of drying conditions for laminae in selected companies in Indonesia

Company

ID-A

ID-B

ID-C

Drying methods

No. of kilns

Kiln drying schedule

Max. temperature

Drying period

MC of laminae

kiln drying

10

Just at max. temperature

with monitoring of MC

90T
(actual: 607TC)

9 days

before KD: 22%
after KD: 6%

kiln drying

company's own developed

schedule

120TC
(actual: 70C)

4-5 days

before KD: 60%
after KD: 8-10%

kiln drying

18

Just at max. temperature

with monitoring of MC

120T
(actual: 70TC)

5-9 days

before KD: 40-60%
after KD: < 10%

kiln drying

23

Just at max. temperature

with monitoring of MC

1207TC
(actual: 80-1007C)

4-5 days

before KD: 20-25%
after KD: 4-5%
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FgolHz ¢ JELA BF

oA 2A g A A mE Azt R J44A
5% sheddl B#sIor, JALA] BAVIZe Ze o] Ao} AL wls LA ekt
(Table 3-9, Figure 3-25). 1:=ulAlo} JAA AAFA & ID-D dAE AL 3MAhes BF
gzl Aol ol abAel] A skaL Qom, HAAl sFo] Aol ftow FAH A ekrig}
GA W B#F Sengon A AENA e Tl A(EEE H FE)ol fGA #HEEHE= A
S adetd d71dx7F F5E JAdaAY BadA Fo dFel o shsAdel wg w&
2 wadd 53 ID-B 4A9 A5 #F J4A AFA w5 B2 dFe F=7
BAHJ oW o5 Hestr] Sl HEY HE £dES ol&dtd] T=E ve AHSs AA
t}

=
BT AAES HF A AFM BFEE = FIEF AT vtaleds e

il
(e

&8 el A

O

H

Table 3-9. Storage of dried laminae in companies in Indonesia

Company ID-A ID-B ID-C ID-D
Storage place shed shed shed shed
Storage period 8 days 1 week 1 day 3 days

Figure 3-25. Storage of dried laminae in ID-B (left) and ID-C (right)

_51_



obA] AFElA el ID-A YA, ID-B 944, ID-C YA+ blockboard 2 blockboard?]
A =Rl bare cores AAtsH, SR et EEH] oA E o] E(polyvinyl acetate)E 3k
A && Zg|n)dolAE o] E(polyvinyl acetate)E ©E o2 AREFte] FHALAS HFsAT
(Table 3-10, Figure 3-26). ID-D A= JAA A& Al A=A Aolwd finger
jointing®ll =24 L o}A H o] E(polyvinyl acetate), edge gluing®l LAFAE ALE3ATE H
AA A2 BA = dro dolu} aFIH(high frequency) 2§ §lo] F&Hd 93 =4 =
Eob hEtAe] oa] AFS AAst] wEel JAAaAS dridx Fxdo] wEste]
Uo7l AAstd slsS FASHA KA AY, Uiz &

H
A =H9e W JAA A FANA FrEAR] FAESE 7S 5 gloh

Table 3-10. Manufacturing process of laminated board in companies in Indonesia

Company ID-A ID-B ID-C ID-D
finger jointing finger jointing finger jointing . o
Type of . . . finger jointing &
) (side) & (side) & (side) & _
Laminated board ] ] ] edge gluing
edge gluing edge gluing edge gluing

PVAC for finger

Glue used urea & PVAC urea urea & PVAC jointing, urea for
edge gluing
Heating
o no no no no
application

Figure 3-26. Manufacturing process of laminated board in ID-A (left) and ID-B (right)
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}3F 1t} (Table 3-11).
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Table 3-11. Packaging of laminated board and its storage in companies in Indonesia

ID-A ID-B ID-C ID-D

Company

no (conditioning

Packing

for 1 day under yves yves yes

shed)

just after

manufacturing

plastic thin film, plastic thick film, plastic thick film,

plastic thin film,

Packing

wood strip, wood strip, wood strip,

wood strip,

materials

plastic banding plastic banding plastic banding

plastic banding

Storage

2-3 weeks 2-3 weeks

2-3 weeks

21 days

period
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Figure 3-27. Packaging of laminated board in ID-A (a), ID-B (b) and ID-C (c)

3) T3 ALA BAALA

T AAA BAAA N AAE FAl AR A 2R RS AACA [JAA At A
AbgetE fFAd A FEES Table 3-1200 AAskdvh. 2AF i A8 A9 HH R =

= 2AF A3 =Fo wE dAe] =ols ¥Ety] ffs) 47 CN-A, CN-B, CN-C, CN-D=

| E FH

<= 2% A (Shandong Pronvince) 2.3 (Cao County)ell X8 HA A AAAA 4704 2
AV A3E Table 3-129] AASEA Y. T 4AbeAd Ao dL T oA HAskdo] 71 @
w93 A9 F sty E oF 500099709 EA A A s 1 AFA] A (Shanxi Province)oll

o}

A AR = USRSt T Aol AdtE g T HA4 2 T o9

AT A B A F ON-A GAE QA BHEA, AAES PNEE AR @
F3} QRo| F 5% Ul TH(Table 3-12). YROENEH 9% 2 AAD Frlz Fgsis
Awrsl dhbrg ol gstel WA AN, T/ 13mm, F 1220mm, 2ol 2440mm

A5l AFL Aol Bad wek Fah dolg AFstel FH

op

CN-B 9f4l= CN-A A9 Adrz A doeziy 268 LsuUFE o83 AdA
AUFRE AREE 3 JHE A4S (Table 3-12), CN-B Aol A Ate = HA A=
N-A fJAE T3 AF dxoz F3dH

@
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Table 3-12. Summary

dimension

of general information of selected companies in China and information of wood species used for laminae with its

Company

CN-A

CN-B

CN-C

CN-D

Basic Information

Location

Main products

Cao county, Shandong

laminated board,

Cao county, Shandong

laminated board,

Cao county, Shandong

laminated board

Cao county, Shandong

laminated board

flooring, sawn timber furniture
) Asia, Europe, Japan, Europe, USA, Mexico,
Main markets Korea, Japan Korea
Korea Korea
Laminae Information
Wood species used Hinoki, Cedar Paulownia, Paulownia, Poplar, Spruce

for laminated board

Dimension of laminae

(imported from Japan)

thickness: 13 mm
width: 1,220 mm
length: 2,440 mm

Pine (for furniture)

customer’s request

Chinese fir, Chinese pine

thickness: 15, 18 mm

Paulownia, Poplar

thickness: 5-40 mm
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, 7Heal v AW (Chinese  fir), AU
(Chinese pine)E o]&3dle] HAAES AAEE= CN-C dAE =3 B 3= ofx]o}

-12). A AAH oz JAAAAE A7 T AR AP R

o2 RE Fs HuvFeo AUFE o] &5ty JAAE A&stE CN-A A= 95
FHZ FYE = HAe steto] E71dxE AAlsked, AAF GA dAd BigFQ Uiz
w3 9 A kth(Table 3-13, Figure 3-28). ¥t Axd A AGAHE FPHE &

=

= HEe dVAxE AAskA k= JAA AL A7kA Aol dAglel oF 2

2

O

s

=

Figure 3-28. Kiln drying system for log (left) and storage of dried board (right) in
CN-A
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Table 3-13. Summary of drying conditions for laminae in selected companies in China

Company

CN-C

CN-D

Drying methods

No. of kilns

Kiln drying schedule

Max. temperature

Drying period

MC of laminae

CN-A CN-B
kiln drying (log only) air drying
2 0

just at max. temperature

with monitoring of MC

70-80C

-summer: 2-3 months
14 days

-winter: 4 months

before KD: Green
after KD: < 12%

 kiln drying except for

Paulownia (< 80 mm)

e air drying for

Paulownia (< 80 mm)

O (subcontract)

70-80TC

e kiln drying: 1 week

e air drying (Paulownia)
—summer: 2-3 months

-winter: 4 months

e kiln drying - Poplar

e air drying - Paulownia

0 (subcontract)

70-80C (Poplar)

* kiln drying (Poplar)
. 2-5 days

« air drying (Paulownia)
—-summer: 2-3 months

-winter: 4 months

Poplar - before KD: 20%
after KD: 12%
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Figure 3-29. Air drying of Paulownia in CN-B

Figure 3-30. Log of Paulownia (a), sawing of log (b) and air drying of boards (c) in
CN-C

Figure 3-31. Subcontractor of CN-D (left) and air drying of Paulownia in the
Subcontractor (right)
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FEAH Y F

AR H2 Al ZH]dolAlHl o] E(polyvinyl acetate) XS =¥ 50~60T <]
S A&t el CN-A gAE AQlsta, CN-B A, CN-C A, CN-D A (=
AADANA = FHFez JAAAE AL tH(Table 3-15, Figures 3-33~36). CN-A A9
7

+ A AL A A% 4B el HFel FAN RFHT AL

I
)
=
lo
w
=
N
K-
>
rir
12
ax
oo
-

o] AR de] A A A
) AdE AEe FAE Bhsat 58 Fade] 54 4 AF A4l vol 94 S
2o wakehi 7]gke] QolA ), U

¥
B AELIE ol B shedol A BpEE 497 glRRels] wiel slFel ezt gol

Table 3-15. Manufacturing process of laminated board in companies in China

Company CN-A CN-B CN-C CN-D
Type of ) . finger jointing & .

. edge gluing edge gluing ) edge gluing
Laminated board edge gluing
Glue used PVAC PVAC PVAC PVAC

yes

Heating e.g., at 50-60T

. . no no no
application for 6 min

(30mm thichness)

Figure 3-33. Manufacturing process of laminated board in CN-A
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Figure 3-34. Manufacturing process of laminated board in CN-B

Figure 3-35. Manufacturing process of laminated board in CN-C (left) and bleaching of

laminated board with hydrogen peroxide

Figure 3-36. Manufacturing process of laminated board in subcontractor of CN-D (a),
storage of laminated board from the subcontractor in CN-D (b), and

planing of laminated board in CN-D (c)
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HYA £
AR A A

A= Add NS d=e £ glo] Bas, a0 WA A 8ol FEIH(Table

H, Al CN-C GANA Bz g JAdANY 232 gEHo] dF 7eso AT
(Figure 3-37).

Table 3-16. Packaging of laminated board and its storage in companies in China

Company CN-A CN-B CN-C CN-D
Packing
just after yes yes no no

manufacturing

Packi plastic thin film, plastic thin film, plastic thin film, plastic thin film,
acking ) . . .

] wood strip, wood strip, wood strip, wood strip,
materials . . . . . . . .

plastic banding plastic banding plastic banding plastic banding
Storage
) < 5 days < 6 days < 2 weeks

period
Remark opened in parts

Figure 3-37. Packaging of laminated board in CN-A (a), CN-C (b) and CN-D (c)
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(4) d2d= JA4A ALAA

g &= Winshoten Aol 9]xgt NL-A A= =ud]o} wrEo] A¢dl =24 o]
Ad= 53 gAol, ZUdRZHE 493 Scandinavian pine¥ spruce A EE o]&3sle] HA
AE Arste AR A dxom JAAE FEote TS dEdad= J4A BAAA o
oh Abs ke Al FAS B B 6009 oz Azk oF 500,000m’e] FAAE Aatst
o, gtk obyet §4 A A9 H HopulgrtE AAAES FEEH b 2 A, A

$-¥ Lebensmittel- und Futtermittel- gesetzbuch(LFGB)2] <& W 22
(o A=) BHs 9 Avt S AF7HA e, JAA A HA e dAd R A &H
ol FA¥#E = EF Forest Stewardship Council(FSC), Programme for the Endorsement of
Forest Certification(PEFC) 15& &3t 374, nEd AFS Ast. did &= Ministry
of Agriculture, Nature and Food Qualityol] ¢t NL-A FA A ST AeZ gk B
A Aol WA vk ol AAAA o m Fdd HAANY HARGAANE Tl
g9 A gles 22w NL-A A= A9 A3 SR v 58 A= F7}
U9t = Helmond A 9el 912g NL-B fA= 2=kt uyd|o} Wie w752 58 o

Fo WS L BASE Sl YAAS AUSE GAR Y8 AFS
e

o\

8 r
TZ52%th. NL-B A NL-A A<} w272 b9 @ = Ministry of Agriculture,
Nature and Food Quality©ll »

1
KOMO 91% % FSC 9%< #5819 1874
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Z7F AANE AAES FAst] JAA Aikel AR&stH, FhSte A AES ks HEE A
B EEol JAA Ak [7A Au Fael] HkEY] wZe] sfFel o A 97
7F itk NL-A dAE 9 stripd JAdaAE 4ol w3 HE glo] & WIFo=Z edge
gluing= A AJsto] Hzrsl=d|, olu E2| v dolAlH o] E(polyvinyl acetate) T# <} 153 &
ZF(high frequency gluing)o] A€t A2d JAA= EF MEFoz Ardxart 23w
labeling®] A Aj5 o] EFZo] #ejdtt. NL-B A= ZH|HolMEoE FAE o] &3t F
A AolutsFo & finger jointing ¥ edge gluingS AA&H, H& Ao X uFupr}t
A &dth(Figure 3-40). {44 A2 A5 A= &= wet zF Ad JAaart de 52
Aol oy He wdz ¥FE=d(Figure 3-41), 27 + AA+= JAAAA AL A FHAA

HAA7E sl =g 7hsAol Wl Aol A b SHelM dd Ao ddEn

==
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Figure 3-40. High frequency gluing process of laminated board in NL-A (a and b) and

labeling of manufacturing information of laminated board (c)

Figure 3-41. Packaging of laminated board and its storage in NL-A

_66_



g}, Ubah, Sengon, 253459 AA Xz =10 &4

Ho

Y

tohal k¥l Ubah$t Sengon, 7L

bl ek,

A FEon AAT

ar
[¢)

SBUTE

I
~
fite)

il

(2) A8 EH]

Z