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Kiln Schedule for 10X10¢m Rubber Wood
Sy-Yung Jai, Ju-Chen Hsiung, Chin-Yin Hwang
[Summary]

The objective of this research was to develop a kiln schedule for 10 X 10cm
rubber wood ( Hevea brasiliensis ). Forty-one sample bolts, 170cm in length,
ranging in diameter from 37 to 55cm, cut from sixteen 35-year-old rubber trees in
central Taiwan, were used for this study. The test boards were kiln dried sepa-
rately by four drying schedules and then compared primarily for drying rate and
defects.

The four treatments {drying schedules) were as follows :

HT = high temperature drying.

SH = presteaming-high temperature drying.

LH = low~-high temperature drying.

MH = mecdium ~high temperature drying.

From this study we have concluded :

1). High temperature drying reduces quite a lot of drying time and energy consump-
tion, but it is susceptible to incur checks and dark-brown stain.

2). Treatments HT and SH save power consumption more than 37 percent, save oil
consumption more than 38 percent, and reduce drying time over 48 percent, as
compared with treatments LH and MH.

3). A lower temperature and lower relative humidity kiln schedule can reduce the oc-
currence of drying checks and brown stain > however, the drying time will be
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considerably prolonged.

BEE - PRI - BHS—10 X 10IBATE At 2 st s

4).1t is suggested that 10 X tOcm rubber wood can be dried by high temperature, if
brown stain is accepted by the end use ; otherwise the lower temperature and lower
relative humidity kiln schedule should be adopted.
5). We recommend that further tests be conducted to find out the best combination of
temperature and relative humidity for preventing brown stain in rubber wood,
Key words : High temperature drying, low ~high temperature drying, medi-
um ~ high temperature drying, prestcaming-high temperature

drying, rubber wood.
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BB < (rubber wood, Heavea brasiliensis) %%
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RERMETE  SUETEET - R RAR
REeEE » MARRA - FIERARESTSH
& EEREES - :

HERBARUEBRE - HSELENIR
(economic life span) ¥120 ~ 254 » g M4 (5
30cm ZE45 (Choh et al. 1980 ; WORLD WOOD,
1986) /MR « AFIRERI LR (growth
stress) + FERHREIHERF  BRHEMRAE
EN(EEEE » 1986 5 Dinwoodie,1966) » [FEF » X
H2EABNEY  #5 UBELESD
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WORLD WOOD, 1986) » & 5 B3 # % (blue
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ENTRIRG » R EE by e e
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Table 1. Characieristics of material used in experiment.

f B W8 Lumoer TR T SR
Species B # R X = Sk s HE Avz. Ovend'y Snrinkage
gL 2 % Origin  F9E8 = " TG Ave. Green  Ave. ¥ wm € m
Common  Scientitic Ave. Dia. grade SR Ave. Size M. C. Sp/Gr. Tangential Radial
Name Name (em) Grain  (cm) (%) (Worvg) (%) (%)

BEA BEBEE Ave 374 =EUE RS
rubber Hevea Chai-Yi Max. 55.0 No.3and Mixed 10%10 78.64 0.550 582 239
wood  brasiliensis Taiwan Min. 300 better (257) (0.010) 10.15) (0.80)

(1)ER3BUR16 < Number of specimen is 16.

QN BINARIGIRMS < Plainsawn or guartersawn |lumber.

(3)LLEE LA S B FLER 4 HHESFR M « Based on O.D. wt. and green volume.
(ANESE IR B EASHEEL - Values in parentheses represent standard errors.

& SRR Z R Bl RIS -

(1LHT = & & & #& (high temperature dry-
mg)(HEHE) - RBERERREESE
(mixture of steam and air process)(Boone,
1979) » REEERFFAT ¢

A ERBEI0TCQI0P » FIGRES2T
(180°F) +

B. BSEERT » INARE RS R R A
A - RREERIE TR CRYE - BIRFRERA
Bz sHItREt R EER2 C  FIRF IR
FERHRETREAEL 10T »

C. RRWIRIR L SR T % b - #ITHg
5] B Bi(equalizing treatment) » ZEREEH:

P E SERIF I3 C(200°F) » BB E
T9CUTAF) »

D. RERRIRE SRR T8 % - WITHE
BB (conditioning treatment) = FEHEZER
TRERFEIRRELSTI90°F) - BIKAE
83TU81°F) »

(2) SH = A 1% i5 & i % #% (presteamig-high
temperature drying) » JEERFIT ¢

A. BRMAE IBEZERNT - SeFREISUEE10/) B

o SRR T R EGIHTB100T -

B. SRR » SLEMRE SR R 5
SEERELAELI0T » RIKIRAB2TC -

C. IR 198 KEER E40 % 5220 % ~25

#2 IHEBZ®BEE
Table 2. Drying schedule for LH treatment.

& KE 2R R B BRBEE FHaKxE
Ave. M.C. D.B.T. W.B.T. EM.C.

(%) — gl (%)
S0B k. 54 49 121
50 54 47 10.0
40 54 43 8.0
35 54 3 4.7
30 60 32 26
2B/TF 110 70 2.0

BEWEE. T, 88 72 5.9

R C. T, 88 77 8.0
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96 B » 53 B HE LAShrs. B PRI 5 (inter-
mediate steaming) > FREGHFEAR -
D. SR 9 HEGREL G EHTH

EEBS - 1R ~ TS —10 X 101K TE a2 see st

(3) LH = {& — HiB 55 #%(low —~high tempera—
ture drying) o FREBE{FANZRT »
(4) MH = ~ &8 (mcdium ~high tem-

£ MHEBZEBER
Table 3. Drying schedule for MH treatment.

T H KR ¥R A E #EREE F g E kR
Ave. M.C. D.B.T. W.B.T. E.M.C.
(%8) —={( (%)
6014k 60 : 54 1.9
60 60 52 10.0
50 60 49 80
40 60 4 5.0
35 60 32 2.6
30 66 38 29
2604F 100 66 26
HEERE T 72 5.9
WEEE C. T, 7 120
perature drying) « FETREEMFUIRS « AR BRm)FHEE -
AR SRR IR S (2)8%%(end check) © LURHIm SR EIRE A
B REGRE RIS AEENTHEE o MR FABERR BRmm)FTEZ -
FRERY - S ERE RO Sen sl - B (3155 E (end split) : UEARFRMBISI I8
WIS IR E02.5ecm B2 3 A 34 » 7T (mm)FrHEZ .

FI=THAIE

(I — AR TR BT HE KE@ve final
MC) s

(B BRAIE R shell) + F/B(middle) - &2
LB (core) Bk ER L EEEH ;

QB =HIER W E(prong test) » HIERE
{B{t(casehardening) 7R BIBE AR IE /I(drying
stress) 212 o

A BE{r—AFFEZ RBHETT -

B. @t ——FRAZ X &fr s » B3
WM ARAREE

C. Bit——FRIZ X « M » e
pict=

D. ¥ {—— TR X 7 -

3ETEREIRE AR R

EIRERY - R ETRRE SRS

» PR BN RMmEREESR -
4 FFfLEsEmRE,
()& Zsurface check) : MR ETHAFR

(4} 88 F(internal check) : LUSMAR o e il
HLFAREERRERmm)FER -
(53 dh(warp) : RIREAM » EHER
A & 88 (bow) BRITLRR (twist) AT » 35
LA dh & 43 2 B K 182 B (maximum def-
lection)RARE ©
5. FIRtHiEaE
B &R ER40 %k BT AT
EZMFERAERTOERERE « HHREMEE
FrERZ ) HETRERZ BHETR SR
BEFZ R B PAIAEEE -
6. PR AR
HRIRER BN B PR T 0 R
P13 (brown stain) 2 REEERE9ETE
(iR L 28T
Tl = #&(deep) ——FE#5:8(dark brown stain)
1 = HH(medium) —£#(brown stain)
I =H(ight)y—— &g (light brown stain)
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O=#none)——3izi M non-brown stain) o Bt P o
HagEme HEm T
A =14 uniform) — A Fg— - HAHE = ERHERR
BRETK -
B =775 (not uniform) ——FFEFE I —EEIR AR SRR
= 4. TERIRI0 X 10cmAZIBARZ ALY MR
Table 4. Comparisons of energy consumption and drying rate for
10X10cm rubber wood by treatment.
’?: ;’é 2388) %&ﬁ*$ Final M. Cll?"ﬂ ﬁ%rﬂﬁ ﬁiﬁ% %ﬁﬁ %mﬂs)
B owEm akE (%) (EEWH) & L M8
Y- Drying time  Total Total Drvin
Treat Number [nitial Lo 2E° '?‘FE“' L (=0 (kiln power oil rzteg
ment % MO iveage shell middle Core  Differance  [eSIOENCE  consump comsump
sample (%) (shell & core} time) tion tion hn)
{hrs.) (kwh) (liter)
HT 4 7973 888 712AB 906 1245 508 125 483 47 0569 A
629) (085) (0.31) (1.01)  (2£6) (240) {0.044)
SH 4 7917 1068 78 A 1173 BAO 1087 124 515 27 0553 A
{759)  (188) (0.42) (2.02)  (647) (463) {0.050)
LH 4 1783 856 642BC 949 1470 828 305 98 &7 027 B
{440)  (088) (0.23) (1.23)  {3£9) (374) (0.014}
MH 4 78.04 840 588 C 886 1676 088 22 m 8 0288 B
(610} (100)  (0.2) (0.94)  {3.25) {3.76) {0.020)

{1) HT=HE#% - High temperature kiln drying.

SH =THOt S I84EM o Presteaming-high temperature drying.

LH=1&~ 5874 « Low~high temperature drying.

MH =P~ S5 - Medium ~high temperature drying.

{2) WA BEFIEIREEER  Values in parentheses sepresent standard errofs.
3) FiERsES - SEREAKEL SR ITERAEC 05T »

After F-test, differences of the unifermity of M. C. among treatmenis are not significant at 0.05 level.

{4) BADIHRER » A FDRATH 2 RIL0.05 KA TEE -

After analysis of variance, differences between treatments are not significant at 0.05 level.
5) Tt A HREES - FNEHHE KRS RITRE R RS R S B0 05K ETEE -

Comparable means followed by the same letter are not significantly different at 0.05 level according to

Duncan’s new multiple range test.

BRERGRCEER - SRR - S8
IR SRR RRR SR ERF MRS5S
PR » ERA00SKETEE - WRHGHE
BRI RR Hr Sk BRI G R — kT

y PIEKEEINER —HHE « B7ER LB E
AREZEESH » BE—EBIGRHER - EDLHTE
BERAE - HE5.08% ; MHEE » ££10.88% - [t
RET » REEREAH » BIRTE SR
HEKFEEEBERBYE » BRPOEKENER

FIEHI2 ~ 345 o LBEEESRIIN T R - BT
b=
TEEREE N W - LHTER - SHRZ »

MHXKZ » LHE S » BHTHESH » DIRMHER
LHz Z2E0.05RIESTHE | BHT(RHELE
YERSHTERAIR RS &2 SR R M H (s ~
RIBEE SRLHE~ BB - HTEMHSLH
T SRS AR R BB 48.35 56’ 59.01 % 3 SHEK
MH SELH A R 2 B3 48.76 %6 ) 59.34
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Fig. 1. Drying curves of 10 X 10cm rubber wood by treatment.
%6(F4 » 1) o [Blvassis
TEREIR IS AT + HTRSHSEMMHSLH L# 2] (Check)

° HTEMHSRLH A §i &8 h 25183735 % K
46.819 © B &KL BIMB3B.09 % & 53.13 %  SH
EMHHELHYEE 351533209 54328 % 3
B AR BIE32.33 % F48.77 %(524) o
FERE - BRI R R R
» 10 X 10em#BEAR » LRASREREDER
TS B SHBTE
O IRIED
B ERIE DR E C AEEREE &
RERMME TR - HTHESHY A @ WSS T
EMC12 % » B5f810hss. : LHES : S8 »
EMC8 % » F¢f#l10hs. } MHE : #E827C -

EMC12% » Bl Thrs. » (hERZ EOSTELRRTgREE

BREE S BHGHARRGEECATER - B8
A7 0 10 X 10cmREBARIRIB8C » 129 EMC »
17100, Z FRET R TSR R » EI8E 1 2hrs.
ISR e R MRS

AT REZER » §HH EHurface
check) + P9 Z(internal check) * % F(end check)
» SR8 Z (end split) TMIRIFRY(RG) » HPLIA
BT REREE -

EERLHYIMH N 245 B RERHT $8SH A
BB BB TR » ZRE0.05KkiE
THEE - B - MR R SRE005KkHEE
INTHER o

YEFESRELH I » & ER L P EAED.05 Ak

| OEE BEMERREN - HTHESHZ RARE

ELHEMHSKE - LHEMHEHT TR 5Hal
T4 %L L BSHRNRDHHETL % L E o BT
#E - B~ SASRLH) #He ~ EREZIRMH)
HERVERNZYI - #5756 -
2.38ih(Warp)
FRETRBHEEMSZEIEERRT
R ERRE s FRkE - 3PS HT 1875%
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£ 5 THREEzZEELARZR
Table 5. Results of casehardening test by treatment

FREEHERIRE Number of casehardened samples

2324
& 2 Number L R @ ik L
Treatment of Not Slightly Reverse
sample casehardened  casehardened  Casehardened  casehardened
HT 4 1 3 0 0
SH 4 3 1 0 0
LH 4 1 3 0 0
MH 4 0 2 0 0
(1) HT =FiR54 - High temperature drying.
SH =THWEE BRI - Presteaming-high temperature drying.
LH={E~4#e5% - Low~high temperature drying.
MH =tb~ B85 » Med lum~high temperature drying.
®ke6 TREHZERER
Table 6. Check data by treatment.
E ﬂll!} E g:w m g!&(ﬂ jﬁ %]\9 m%gg}"?
Treatment Surface check Internal check End check £nd split
mm
HT 154 18.7 179 A 0
(74) (4.7) 27}
SH 359 ’ 12.9 169 A& 0
(123} (4.8) {31)
LH 420 n.7 46 B 10.1
{107) (4.9) (12) (10.1)
MH 296 45 45 B 0
(102) (2.5) (12)

(1) HT =R5i8854% < High temperature drying.
SH=THE BB - Presteaming-hign temperature drying.
~EiREEEE - Low ~high temperature drying.
MH =t~ Erilles 4 » Med lum~high temperature drying.
(2) BEHEEZEIHM 32, Total number of specimen per treatment is 32,
(3) BFAMIRER + F ISR & 21005 IHETHEE o
After analysis of variance, differences among treatments are not significant at 0.05 level.
(4) IESAB{ERISIPNEER - Values in parentheses represent standard errors.
(5) FHgfEEHEHERERE » RTOET RS MIRAERSR » 220 05HHEREE o
Comparable means followed by the same letter are not significantly different at 0.05 tevel
according to Duncan’s new multiple range test.
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EES - JEWZ » HiES—10 X 1 0BRE A s

R7. SRBZHEGHIE
Table 7. Warp percent frequency by treatment.
SHERERRE 2 = Treatment™
Warp deflection
(mm) HT SH LH MH
————— — %

@ (Bow) 18.75 28.13 37.50 §0.00

0 6.25 3.12 312 0
05- 35 18.75 3.2 6.25 9.38
35- 65 15.63 28,13 18.75 9.38
65- 95 12.50 9.37 15,64 9.38
95 - 125 18.75 12.50 6.25 18.74

12.5 - 165 0 o 3.12 0

122 - 1;2 6.25 0 6.25 0
Situn 312 15.63 312 3.2

Tatat(e) 100 100 100 100
i (TW';'” 84,38 78.13 68.74 50.38
05- 35 3.12 6.25 0 6.25
35- 85 625 342 9.38 18.35
65- 95 0 6.25 6.25 312
9.5 - 125 6.25 6.25 9,38 9.38

125-155 o 0 6.25 0
155 - 185 0 0 0 3.12

Total(%) 100 100 100 100

(1) HT =w&5i#gEk - High temperature drying.

SH=THIRISFIREEAR © Presteaming-high temperature drylng
LH ={E~E iR - Low~high temperature drying. .
MH =~ Bif%4% - Medium ~high temperature drying.

3 SH 28.13% » LH 37.50 % » $2MH 50.00 % -
LHEMH & #HT 8 SH o 35168 B E N 5
65mm EF A - BISBS : HT 43.75% » SH
34379 + LH46.87% » $IMH 59.38% ; {ALILH
BMHEE -

R R BAHEECEE ¢ 5 FIE © HT 84.38
% + SH 78.13% » LH 68.74 % » 58MH 59.38 % ;
LHEMH R BRHTESH « &8s/
6.5mm F&F A + Q58I ¢ HT 9375 9% » SH
87.50%6 » LH 78.12% + $IMH 83.98% ; JBLALH

MTgREM S (RS : EHASBSHT
84mm » SH 9.7mm » LH 7.0mm * MH 5.7mm ;
HTHESHABLHEMH © #5331 BHT 1.1mm
»SH 1.5mm * LH 3.0 mm * MH 2.9mm ; HT$
SH/MALHRMH - {Ef88% 5 A S  mida

iz 2 RAE0.0S AU TESE Rl MERE
TERMBREN T & « B -

FRE DL R - (B~ SRS LH) S
~BRERMH) » BRERERHT)BERS
THIBEERESH) -

WiBTRE

BIRRGR SHRERMYEETREE,
FRER o YRR - HTRE B g SR bz
DS PAREM6.87 % 0 PEIEIS3.17 % 5 SHE
FRFRRESEIYR50% ) LHEBES S5
6259 » (PISEET.50% - BEISEE625% ;
MH &3 B R 859,38 9% » cjsi71.87 % »
PRIZHR18.75% « HPDILHRBE » B Fiemy
EREBMEN6.25% s MHKZ » {518.75% ; SHIK
Z 0 4550% s HTHE » 553.13%

ERBZHSEFE HTSEMHR &9
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%= 8. WMEZFHE 1BE > UREHTEIEZMEEHE
Table B. Warp average, range, and percent reduction over treatment HT.
FEymE’ B R BHT 2R 6%
5o Average warp Range Reduction over HT
(mm} {mm} (6)
ShE # B =Lz o Eli72 o
Trestment Bow Twist Bow Twist Bow Twist
HT 84 141 240 1.0 - -
(1.2) (0.5)
SH 9.7 15 38.0 1.5 -36.38
%) (06) 8
LH 7.0 3.0 24.0 15.0 -172.73
(1.2) (0.9) 16.67
MH 57 29 22,0 17.0 -163.64
(1.2) (0.8) 32.14

(1) HT =R BE® - High temperature drying.

SH=TFAN SR EHE - PresteamIng-high temperature drying.

LH —1E~FHEE% < Low~high temperature drying.

MH =1~ B8R - Medium ~high temperature drying.
(2) £ BEZ AR 32. Total number of specimen per treatment is 32.

() BHSRER » BEIENNLERE0 05K ETEE -

After analysis of variance, differences between treatments are not significant at 0.05 level.

(4) ERABIEFIETER -

Values in parentheses represent standard errors.

(5) |HEFE0ERFIME » Range is from O to value shown.

GLEBII(E46.87 % » TEGEE » #91553.13% : SH
#5#(537.50%  TgH1E62.50% : LHigY
H(556.25 % » TG HE43.75% o BRF D%
B2 FLLHBE » HTEEMHRZ » SHE = »

SHigS 9 HREZ BN - B HRuia AT
HA - BRBESREREAFETIIIHR
g °

fEELlE BB E - ME~BRE
BRLH) BfE - P~ BB MR - BiRE
BRHT) XKL » FESERERCHRE « T
B RV AERER BERESEE
WIS - BRI HRROETRE - EROMRE
& BEZLTR  AEGTRBACEOFR
- M EEREIERE RGBT - FEE— SR
B o

(B

TSI A PR 2 B
» 2 hRAERE2,3) - FRBREME - 3521

TS BBERCH ZEERA » 1~ %
BOMHY B/« BERASE E~-HEER
(LH)Z WA E AP BRERERET 8RN
M+ B~ SEERLH) 2 KB AR R
(HTEBEEE -

SHEBFESRECRRA - EREESERT
EWMEMPREE » SERD KRS WA
(moisture gradient) Z #AMHE » KA FREIER
&7k R 3|3BE B (permanent tension set) + AL H
AR TR AR » EEEE(MH » LH » HT )$8SH
R » AT Bk S R ER RS
EEIEWER » BMEERIE - B2 - FRR
SRR - A REARM B ARBFEZ IR
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®9. TRREZHESHRALOELERFE

Table 9. Percentage of classification and uniformity of brown stain by treatment

woE = Classification™ 571 uniformity™

Treatment I I o A B

HT 0 46.87 §3.13 . 46.87 53.13
{15) 7) (15} {17}

SH 0 50.00 50.00 37.50 62.50
(16) (16) (12) (20)

LH 6.25 87.50 6.25 56.25 43.75
(2) (28} (2) (18) {14}

MH 9.38 71.87 18.75 46.87 53.13
{3} (23) (6) (15) (17)

g0 o High temperature drying.
WS EEEEME < Presteaming-high temperature drying.
~EhiREZI% ° Low~high temperature drying

MH = ~35i88842 « Medium-high temperature drying.
(2) &R =32 - Total number of specimen per treatment ig 32.
{3} M=% = Deep (dark brown).

I =t e medium (brown).

I =& - light (light brown).
(4) TEHPIBIEIFRBARIE - Values in parentheses represent the specimen numbers.
(8) A=495 « Unitorm.

B =745 +Not unitorm.

o

& 4

[N t T Y = 2.678591 - 0.05553% + 0.000278X *

¥ R2 = 0.910018

2 S0 Y = 3.551116 - 0.06647X + 0.000311% 2

= T? = 0.79887¢

_é LK ¥ = 2.792180 ~ 0.05920X + 0D.000288X?

v B2 = 0.9506180

- THH Y = 2.437817 - 0.05208% ¢ 0.000270X*

= B2 = 0.887682

)

]

o

¥

B

o] TS

E N
0 T T T T T T T h T

B 0 20 10 50 BO 100

& A& T Moisture Content (95)

2 FREEEL0 X 10emiRBARE /AT ARG

Fig. 2. Relationship between M.C. and radial shrinkage by treatment for 10 X 10cm rubber wood.
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s €
O KT Y = 4.164241 - 0.08487X + 0.000178K ?
% R? = 0.862728
N + 5 SH_ Y = 5.082613 - 0.09091% + 0.000417X?
E R - 0.088595
£ O s LE Y = 4.140330 - 0.08883K + 0.000458X
7 e R - 0.902524
AW Y = 4.073897 - 0.08548X + 0.000336X?
R® = 0.901755

asnrent 1o
w
I

24
1 -
o T T T T T T T o7 T
0 20 40 60 80 1ao .
& K ZE Moisture Content (28)

B3 TR0 X 10cmiRBAR & kIR REs a2 BE
Fig. 3. Relationship between M.C. and tangential shrinkage by treatment for 10 X 10cm rubber wood.

m - S

CHT(FREMR SSHRS S RS R %8
HE - GELHUE~ B RMH(h~ S
RRE ; AE AR R 2 o -
{EHTESHE BB B BRI kB o

O10 X 10cm#BA S » HTHESH BE&LH
RMH B AT Ei 5 B 137 %6 B b > 64 hi838 %
DAL s SRIGHZARRERIA8 %6 1L £ o

COLUEBERERREA » TIREISS T
CE PEBETEREE -

B R BAZ B S e RS R TR »
RIFTIR R RERHT) - RieiE g
FZFl s s HR e R A - BILL
RAERERCRRE -

BRI IEEE  RERBAEOREZEER
o ARSI -

ElL b

BRIE 1984 ABUELAZGEEE R
FREBRsR& 417 14pp ©

BER 1986 E—E-E MIAREBE
BEAR6em EAHBBAZI HBEATFER
EFH 12177-192

BEE - FHE 1987 dem EHRBAZEE
B MERARRESET 201):31-42

Boone, R. S. 1979. An introduction to high-
temperature drying.Proceedings of a Sym-
posium Hcld at New Albany, Indiana,
March 22,1979, on High-Temperature
Drying of Hardwoods. pp. 1-9.

Boone, R. 8. 1979. High-temperature drying of
hardwoods.Proceedings of a Symposium
Held at New Albany, Indiana, March
22,1979, On High-temperature Drying of
Hardwoods. pp. 25-40.

Boone, R. S. 1980. High-temperature drying of
7/4yellowpoplar flitches for S-D-R studs,



-186 ERE - 6EANE © $IES—10 X 10MUERIE Mt ERg ik

USDA Forest Service. FPL365. 8pp.

Choh, S. H., and T. A. Goh. 1980. Rubber wood
as a source of timber—with special, reference
o furniture manufacture. F. R. [.Reports
No. 12 April 1980. Malaysia.

Dinwoodie, J. M. 1966. Growth stress in tim-
ber—A review ofliterature. Forestry 39(2)
162-170.

Kadir. A. A., and R. Sudin 1989. Carbohy-
drates in rubber wood.Holzforschung, 43(3)

+173-178.

McMillen, J. M. 1968. Prevention of pinkish-
brown discolorationin drying maple
sapwood. U.S. Forest Service Research Note
FPL-0193.9pp.

Rosen, H. N. 1980. High temperature initial
drying of wood : potential for energy. Fore-
st Prod. J, 30(1) :29-34,

WORLDWOOD, 1986. Rubber wood emerging
as practical species WORLD WOOD Feb.
1986. pp.24-25.



	050304_1990_頁面_01
	050304_1990_頁面_02
	050304_1990_頁面_03
	050304_1990_頁面_04
	050304_1990_頁面_05
	050304_1990_頁面_06
	050304_1990_頁面_07
	050304_1990_頁面_08
	050304_1990_頁面_09
	050304_1990_頁面_10
	050304_1990_頁面_11
	050304_1990_頁面_12

