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FE2BA 52 AP IETTRIE » SR REAR ¢ M mALME
BE » A TRREGRE 5 (B nBEIRIE S » B - 38
RIEEE sz s Mz LR RRES - 1@3&7&&
~ BRI F B R 2 IR B e o

Simpson (11, 13) IGRAEFHEZEM H
A TRERER » ESRWHITEAR (Red oak
) LEMEEAR (Hard maple) &4tz iigy

FHRZEW » TyBl 3 B EHEZARITHE

B MREAS RIS by o MM TR SRR RE

R T AR IR BETR -

iR LR ERY RE - FRBEHTAT » 8
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HWHEREAS

At (Drying Material)

A HIREH S TR B AR BT TE S B 364
41z K (Cunninghamia lanceolata) « £EEA
itk (REIBER 180cm HER-—8 o HRALE
HREE 2R 545 THETYH 24.3cm o
FEEPSEE A BT » SRELAM » HB KRS 3em EfEH
» IR SRR (RERD) ~ TR (GEmR)
HMFEA A 1 SRR -

ey 120cm R 40cm 552 — S BIR
* WA RIS - EREHE o« LUEEETT IR A -
arvax~ a3 BEMKREBHRS (moisture sections)
a1 > 2 LE 120emERETE A2 » a2~ 24
REUE OcmBEBREKEZE - B—EKER
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FEMHERE 0.01gm » W » PRk
ZF o 28 R ZHETHE EMEE - ak
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Fig. 1 Method of cutting samples and moisture sections
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el B A R A EEE 0.0lem® » ATk - HLH
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BE174°C » 2R 3.8kgf/cm? » ARG
PR IS IR A B EE
SFER 3.5/2 kgf/em?~ 3.5 kgli/em?~ 3.5

SRR ~ ORI (PR o MABEEMRIREHR
E2o
2R BEEMESE (Marking measuring
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B EEREEGREZH -
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China fir hamia

x2kgf/cm® =# - HELHRAMEL T EE ) o REMBEHEA (RRE -~ IER BHS—
IRELERE A Z B MEEAES RENR (2 M ETFEE S B RERALL QTSR - @
Tablel 1 Characteristics of material used in experiment
#4fd Species B Rl B
O FHER Tt @ Ave. ovendry shrinkage (45)
EBRE &8 5 1}; % @ KR FaE Wi Tangential # 1 Radial
Common Scientific Grain Ave. Ave. green Ave.SP/GR ¥ & £ # P - o Y #
name name thickness M. C. Sapwood heartwood Sapwood heartwood
(cm) (%) (Wo/Vg)

2 ok Cunning- & &

& ) @ @
Mixed 2.90-+0.01 67.36+1.65
lanceolata

@ @ ® @ @
(.367£0.007 8.16:0.22 7.214-0.13 3.51=0.19 2.91+0.16

QIEEMBEETSHERNS » Quartersawn or plainsawn lumber.
@B LR E T EAMBEETRD o
@ EEEEsE2E .  Value represents standard error.

Based on 0. D, Wi, & green volume.



T R (3/167X1/16") #iFL (1/8") 2R
ERMBL.5mm REFEHRE  BRERE (
Single-opening) FAEEfRRFAMEIZHE o
T B 2R, Bz S B AR LA -
FHILOLIERER 2 o D174 CEMRRE » &
BB R  SERREEFERES o &
HEHNBE - EHRREZPEERE LR
W2EE 174°C (& 11°C B » E1163°C K » £
WAEKBECDES ZET 6, 7, 8) » HieFE
WA s BRREARIE o MEBRERRSH  RillwiRie
HEERER LB ARRMR Y - LI
» BEFIEAER T Bz o
B.lsEr et R (Evaluation of properties of
press-dried wood)
VNE#EAE (Final moisture content)
(O ~ B isds (Shrinkage of width
and thickness)
(3)gzEE (Drying rate)
(WS (Quality of dried wood) : Jligz
B PR IR o
x4z (Honeycomb) : HRIRENE £ »

Table 2 Press drying schedules

OB #EinE BHRIE O HEED HERE
Treat- Platen Length Platen Grain
ment tempe- of pressure
rature material (kgf/cm?)
G {cm)
A 174 120 3.5/2 FEHER
B 120 3.5/2 AL
C 120 3.5 PRE
D 120 3.5 [ iagsd
E 120 3.6%x2 it
Al 40 3.5/2 T [ 2
B! 40 3.5/2 ErATtiE i
Cr 40 3.5 FERNTTRIE
D’ 40 3.5 T
3.5x2 R IR

E’ 40

— A7 —
FHRLER (cm® ZBHZRE (cm) o
@mEZ (Surface check) : B 2E ERS NPT
Bhp FEAER (cm®) Z&E (cm
) e
@izl (End check) : B mEREHRN
FrEdggd » BRAERE (cm®) ZRE (
cm) o
@yREREIZL (End split) : RETFEEINR
R R PRS2 B > BRI
(cm?) ZRE (cm) -
(E)fiEikmie® (Determing mechanical
properties)
EHAMIE « et (Static bending) ~ IR
#iEH (Compression parallel to grain)
Y ~ MEiES (Shear parallel to grain)
XEE (Brinell hardness) o

HREHS

# g (Drying Rate)

S B MIRAGRH S RE ~ EERSER
2FIAZE 3 o fE0.05KHE » S EBIIRERELZE
BRERE > MREBaKEZERIEE  RERZ
T LRBRERHMFE A ~ ES o HINETERT
= W KAREREFNFES ~RT -

hE 2~ EIRELBE  HRYRE 1208
L » CHRD RB(ERIESRS.Bkgf/cm®) RER
W (ERIE3.5x 2kgf/cm?) ZiREEKERIER
3z F. S.P. (BEATZD LT ARDBREER
WRIHAE 3.5/2kgl /cm? » BIATEEEF. S. P.
BT o B AR BBERR - R HF
Bythte » HIBEHER AR H 2 SR BAH Ak (7R
BB B BESIRRT BERAE P
OB R 163°C » T KEIEERT » 4
LA IR B A I o IR A BB
#E O PORE LAY C~ D~ EZERYE
BEkEEEESE F.S. P UbeHmE2 %3




3 LEEIREEROL
Table 3 Results of press drying()

254 H PR R W& G k= [ gy
Treatment Drying time Initial M. C. Final M. C. Drying rate
(min.) %) (%) (AM.C.55/ Atmin.)

A 49 66.21 +2.15@ 21.59+1.05 0.924-0.04
B 45 64.7614.21 22.29+1.20 0.91+0.07
Cc 21 72.58+6.85 37.03+3.71 1.67:0.16
D 21 77.33+9.63 42.22+4.,28 1.65+0.27
E i1 59.84+3.63 36.98+1.85 2.08+0.24
Al 26 64.66+-2.84 26.06+1.26 1.49+0.08
B’ 26 60.70+2.25 27.960.45 1.27+0.08
C 34 70.78+3.22 25,27+2.42 1.34+0.05
D’ K1 70.96+4.88 23.97+1.63 1.38+0.12
Es 29 71.16x1.10 21.45+0.38 1.72+0.05

OikBEREERZ »  Value represents standard error.

& 4 120em RHHRESASERSHEEAREL
Table 4 Results of Duncan test on the difference of final M. C. for 120 cm of
material in length

i # Treatment D C E B A
g Mean 42.22 37.03 36.98 22.2% 21,59
gy Significance
3} 5 Mcm ERHRESIEERZHTEAGSE
Table 5 Results of Duncan test on the difference of final M. C. for 40 cm of
material in length
ke # Treatment B A’ C’ D’ E’/
LM Mean 27.96 26.05 25.27 23.97 21.45
ey Significance
Fz 6 120cm SRzl SR iy TGt it i
Table 6 Results of Duncan test on the difference of drying rate for 120 cm of
material in length
B B Treatment E C D - A B
Figid Mean 2.08 1.67 1.66 0.92 0.91

R

Significance
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= 7 40cm ERHMEMEEEAR NEFRARGR
Table 7 Results of Duncan test on the difference of drying rate for 40 cm of

material in length

B B Treatment E’

A’ D! Cc’ B!

ZEi{E Mean 1.72

1.49 1.38 1.34 1.27

Bz Significance

B35 i BRI REOASE » FEEZRE
SkAEER F. S. P (BMERG % » BN
MBS EEET B2 5% - (RN EREER
ki LGRS » TR EBERE -

W ATRge A DR > s IR B 163°CRZME
B B RS e KR ETE
6 ZLTF - (BT RS I BN~ R
M~ B 8 RHEEE 14R5ZREE
TG » 2SR ORI C R » mEREAKER
BT - 5200~ BINEIHER 6 % » iBH7.02% 0 |/
i 10.98% » MAFEEMEE 13.50% - £50)E
LR E S R2emERIESIEDLA ~ 12 ~ BR
s A E RS « REETEOARTIRERE 6 L T+ ¥
$10.11% » iR 18.50% « R#H ScmEEAR
» JR AR~ BRI » B ERERNR20% « irE
P ERSRE ¢ SATI BT R R DB B R R
E7K AR AR - 2T - MR
& 5 BRI » SR IR B EARR
WIS ERATH » BAFEFRIERR °

%2 ~ E3REOHA  BRHRE 1204
S WIEREELI R (BRIES 3.5X2kgf/
cm?) > CRDBEEEIRES 3.5kgf/cm?)
Wz ARBERE (BIKED 3.5/2kgf/cm?) i
8o 2B a ks ARBESEE F. 5. P LT
C-DREREGE F.S. P UL £EHER
KRR A o TR BT R AR Ik
g s 2 FUB RIER - BEREEKRES
#% F.S. P, #RREEZC~D ZERRE - {7
F HadE R (BBHE) ZEREFETEAZE

3o BHRMEE 40cmiy » KEBREEKEHE
BF. S P siRENERZ EEE - RERER
FRRALBIOEREREE » EREZREEKE
BEE > RETR : SENHERERRARE
» BLLTE R o bA b B HEER AR & KRR 20
SRR SR o
mME2-FI~EL-E5 K6 -AETHE
1 RBFAEETR o B RERIRELE SRR » HRERE
AKEE ~ BEIREEE - REE NS -
Wedmzs (Shrinkage)
RERZEEER  ERER  KERZRER
i EEWE - h#kE 88 : Aifsik (Fm
%) RTHUR GEER) o+ 2B RH R RCE

= 8 AESERARE
Table 8 Results of press drying(®)

B
B B Average shrinkage (%)
Treatment 9% i HiE Jris
Width Thickness
A 1.04%0.24®  5.15x0.34QD
B 0.62+0.20 3.29+0.60
C 0.37+0.15 3.07+0.33
D —1.44:£0.33 2.2140.44
E 0.17+0.14 2,8040.13
A’ 0.42+.0,09 1.85-+0.59
B’ 0.02-£0,13 1.30+0.38
cr 0.8640.12  2.58+0.55
D! 0.01+0.23 3.28+0.40
E’ 0.79+0.08 2.20+0.34
Ok E G ERE -

Value represents standard error.
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B DRTERRS » Er M BB
2Rl —~ITATE (2,6, 8) o

RE 0cmz i » HEERFZELRRESE
P EEEERTYE  BERAREESME o F
K2 REBEIEH  BEEBA, O, E HERE
B BEBGEERTES  BHE B, D' e
TR » HEENREERATES o i RHT -
RENFSE AT ZHEEN SRS » TR
MR E -

RE120cmz 3#H » L7 - EE2RmEe
GH KRR RIERI0O 1l o hE 3 ~ £ 8 B
10~ 11 Ban : FEESKEZRE » SEEkKESs
BERKES » FE&3KEB LRI HEEARIE0)
o FHEBUR SV RIE I B e/ e UREE 2 B9 » 1
chen(5) FifraAiafssiR « REEMRES » 3liamk

ZEENEE - KEE i kET=SRB e (
M. C. 6%) Fi#k» Sl BREE » ISR
FERZIRS » B2 iR A ISR b T o
HiEaE (Quality of Dried Wood)
Simpson (11, 13) 2 Hi%0 » I HiZN B aabtes
RRBFR R BB ELE L~ MBLRIEREPES
BMBR  TREER » S B RIS LSS
BEEARBEH Z a5 o ETNE KT e 521 »
[BEEZERE o & 12 FEFIFRE 40cm BT
Bz RS o Kb L2 FHRETR (BE
ASC/SE) BskER(B’ DY) » RIEN 28
R (BBIET : BB A’ B’ & 3.5/2kgf/cm? »
BHEC/ D’ £53.5kgf/cm? » BBEES3.5x 2
kgf/cm®) MHA » R Simpsont) —3 o &
RERME » BReiE A’ bR EE 1 Bk

# 9 dem ERHNIEEBELERBEERBSE
Table 9 Results of Duncan test on the difference of width shrinkage for 40 cm

of material in length

¥ # Treatment C’ E/ A’ B’ D’
TS Mean 0.86 0.79 0.42 0.02 0.00
Fiamp: Significance

F=I0 120cm FEEUH VT IEE S B8 B B i B sl
Table 10 Results of Duncan test on the difference of width shrinkage for 120

cm of material in length

% I Treatment A B C E D
i Mean 1.04 0.62 0.37 0.17 —1.44
E2Ee  Significance
#1120 EEURIEE toib 2522 Ry 5T BC R EREl 2
Table 11 Results of Duncan test on the difference of thickness shrinkage for
120 cm of material in length

B # Treatment A B C B D
i Mean 5.15 3.29 3.07 2.80 2.21

FERE

Significance
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12 HEZRERQ
Table 12 Results of press drying

% # # Bh Drying defects ({cm/cm3)

oM = A m o # wmo B ek
Treatment Honeycomb Surface check End check End split
A 0.35+0.08@® 0.00560.006 0 0
B! 0.2310.04 0.0242-0.0056 0.045+0.014 0.003£0.003
o 0.32+0.06 0. 0,045=0.024 0
D’ 0.17+0.06 0.038+0.011 0.022+0.008 0.017£0.011
£/ $¢.25+0.05 -0 0 i

O fEFEEEgE » Value represents standard error.

WA BRI s EREE 0 RE D BR
sEA > EEAMKERIZEE B RE - MR
Simpsont) Z B3 o SRR » FHE
EHEES N o RIZAAR » ARERBBEERZ
BE B/ R DY GRS o

MR EREKEEEE0S L BRERTR
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TE 7 15 ik AR AR o |
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B ERREERE (115£23kgf /cm®(1) ; B
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The Effect of Press Conditions on Wood
Drying of China Fir

J. C. Hsiung

English Sommary

The objective of this study was to evaluate the effect of press conditions on
drying for 3 cm of China fir in thickness. Press drying was at 174°C platen
temperature, at three (8.5/2, 3.5 and 3.5%2 kgf/cm?) platen pressure, and boards
in two common sawing patterns (flat- and quartersawn). Boards were edged to
the closet cm in width, surfaced to 3 cm in thicknes_s, and end trimmed to 40 cm

and 120 cm in length.

_ The material were tested to evaluate the effect of platen pressure on drying
7 fate for different length, then the experiment was conducted in two parts. In the
fjrst part (40 cm in length), drying defects compared in press—dr_ied quartersawn
versus flatsawn lumber. The second part of the study (120 cm in length), deter-

mined the mechanical properties of press-dried material,

The results of this research are shown as follows:

1, Increasing platen pressure increased drying rate.

2. The drying defects of quartersawn press-dried lumber is slighter than flatsawn
press-dried lumber,

8. The midthickness of the specimen in a temperature 163°C (platen temperature
174°C) indicated that the average moisture content of the specimens was below

62;. This condition was suited for hardwoeds, but not for softwoods.



