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RN FAEHEELEAE - B85 - BEE—OHK L AMBICHAHREEBREEE, EEWREL
LUHBERNEZOHR K L TELEOHEYRT 5,

2. RF—=3I2H Tk iFa—LEORBREDRE

BREH & LTiz JIS K 1554 I8+ 5 CCA 1 BhEQLE L1 v ##T, E& LT 10.5%
10.5X400cm DO~FEOAMEMHEA Lz, MEALOLATFIPES 600mm 30 4, fnE 15kg/cm? 108 4,
BER I LT, BRERR 2R & W D N kR v,

ERIEBIIER 50cm, £ 600cm OEEREL AL, 2005705 2.5ecm D A FHBELCEER L
REIDDL ORI - T B, BEROBRIL, AR STIRAMF»bREET HKESE, HOHRBIC
HHR5cm DA FERAT, EEAER 1.8cm? Oz VF VHIREWTEREIE 5,

ZOHEDORUBEEFERIAF — I v/ DL EOERKEED 5 VIEKESN & £ ONHERH, DWW TiFa
— ARBT AHRE L FORBGERMEV-S L5400 ERD B, D5 BEKRER, AMHECK
FTHELYELDLHEVBREIITIRETH B, Thedi v EVIEE CRERHEI M E-OT,
J. D. MacLean DA F— 3 v Z7iRE LFMIC X 5K OBBMIEEC R THEXYB O LR
ExRBER LTV, FEHE~NOBEODLWEEE LT, BKES Lkg/em® HYT 5REND
118°C %A L7,

BREREREOTHE L ETRLS S AVTL S 600mmuy o 2 hd 2, WEBREDREE LV » Th,
ZOERTIEASEELHSELZEELTHWT, ThbD, KOROOABERMEY FOL bWk LS
IV E ¥R TAMADREELE KM HOBKRERED 2 ODRBHEREY L EC L TRELR,

(1) AHAOEREZEL

AHAOBREREFEIARFEDOLE 1R LHE2HY TAVWCLOLALL IR, HEbe=—-1Fa—
T TRORDEFE LI - =2 v A2 v 2 VORBRO—ME RHICED 2%, GREIE TEolys
BLTHF LV X 5L, WRIIEEERD 1 2FNCEDlz, 0 X 5 eFETRRHE O 4 2 FiiciEs o
&, ThHLOZBERDY — FigEEOMCERDY ML THRRE L VDl e, TOBE, TOHRORH
LAmbESH IRV S h b EH A EEY TR L.,

BEAEEFRIAMPIIAROE S 50cm & 1m OFET, BE,-H 2.5cm & 5em (A OHL)
DRZ, LoMEXAM OEOFRE LT,

BENZIZOL S RHARIED Z A RBE O—if &L EREN O 1 BRI BER O ffif & i &
YEEOREZEZRD D, ¥7cd 5 1 00BEXNEH, TO—HErEADOEO—EEHchbe, fi
WEEREOHANKE H LT, BRRDOPARTEL, SOBERMC L ) EREAOEEYR 100°C L0
EC X - TRD, LORNOREY b 2IC LTAMPAOERELHIT 52\ 5 2 Bz TAHAOREY
HE L,

AMHOBELILITADE, S 50cm DIfFFE 1m OWMGE TIIZEAEENE OT, Fig 11
1IEESS 2.5cm OB L 5em OEIDREBLOR LR LT,

ZORD L 51, lkglem® OEEK[EERECRE UL, HHORER 20~30 7 TEKERE O
118°C ic® T %, AHAHOBEIZRES S 2.5cm OFEIOETIE, MADOTHCHEALIBEALRA U
I3 EFRTHN, LEBLLLTI00CRZ25E, LEVWEREZL L), IHLEEKBERESL &
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/00
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o (2.5¢m)

AF— v/ ARMTITbY - C, £ER% 30
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. 0 1 2

ETLT, 5~10 5&\v 5 @R TE S 100°C k—Sfeammg—i— éwu,?;_j &
FTET S, K, HERREMN 100°C & T35 IR BB FPeriod (Hrs.)

k. EREPREH SR I BMD, TOL Fig. 1 AF—=3y7 778 %= ok
- 8 R o X -4 v % CCA MEHPHDREREI
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BFRTavF vy CERE R 5, lock timber (10.5X10.5X400cm) by

steaming-and-vacuum process.

COXSCHRERIR DB L, BN OAMHO
RBELEICILEZHTETLT, # 70°C 2 TEL, FOBIIAMAOKGOERL L BT
ETFTLTWL,

AMADOEBRED 5> LREH S 2.5cm DFEI O EKORET, EFERREL IV SATPL ETL, 5om
BIORTIEVL SABELETT5,

Z DX 5 IEAMAROBRERMT, BETCRT 2AMREL HOKRGFERLBEREDY X5 TH B, T
febhb, BEKREHB L TENDOHKENB AR L » T, 2 vF V4 TREIhBKORE L ZHIC
S B, TOLEIAMERBRGOKG L, HERP A FRCEEL TWIKBARCERL TS 53D
LE2ZDLID, D), KOBREHC L - THADAMERE L 2% 51 Thbh TERCREMETLT
%o T, AMOHEZEDOHEDHLbR BN EL VAL, BREETLIRLL-T5, K
MORBRSNENERE L Db THCEET LT 301, BKRhOMICERDOKES L 0BT S
CavF OB LT, HERNIAHRBRIACL 5 CBENMET T 520, 0K, HRCIIER
THKFEL I, WD DER M 7L HABEMBEIN TN 50T, BEETIPLL0L
7o, L TBN, KHRBMNTEL S D AICKS LRI L TE 51T b, HREEL )b
PRZDOBEEIMEL I8 BDTHAH 5,

KHHDEEN 70°C X b FhlsT,65°C £:560°C ¥ TOMILS ¥ TOAMMETCHNT, righ @
BRNETFLTC 5, COMiZa v F v+ TREINBKFLPRELRDBDT, AMLLOKGFDOESRE
LT B bDEEX LIS, ILHKE 600mm isiF 5KOW K # 62°C 5T, RE
DETEEIISEEFLL-T, LIEbIBEA LTS, TORIDBRELTRCARMANLS L
BEL T DKFLIIBEAERL T8 %,
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Fo&el, FREMBL TR LET, KHFORBIX 70°C LA T&7h, 1B 30 4 T 65°C
Ligh, KgoERI - B TS, 2RHETEDL 62°CLUTR 15T, KFDOERIZEA L
775,

DEDESeAF— 3 vl A% 2 - ML DARMHOBRERIE» DUEEE R ZDD L LI bIE,
DEDI S D,

Y, AF— 3 v /REIARH OIS E T 100°C A Ric Lic52s, BET ThKa uiE LT Bi kg
BIVEZEZLRED, £DOAF— I VIR ERCTIUE, 2EMUELR-TH5, Lid, &
hIb IRHERLTS, AMAOREEMIHTS 10°C T, SO IBMERLTS 2~3°CLi,iE
EEALRVADL, BROHERLEE LAOBELED2 4%, SLCRFEYEXBEAF~3
v 7B 2 BRI BN O X 5 TH B,

DER, A% — ARMAARHAOEEELLBEKE,NDEL DL, BUO 1EHTAMFOKG» %
BIARL, oX0 1BHTCIBKIFERECHTIH LAY, ThUETR> T, KHADORENZDL
EOHSECRT BROBEUATIET LT, KTOBBIREAERL BN, FoZFr L Fa-
AR 2B IUI TS T, ThEHUERS LTHARLU TRV, BED X SE, ZoFERKTS
MBRELLT, AF— I V72K, ~Fa2— s 2KEEW@E8ES, KHROREELHLE
LTERLETRETHA S LDk te,

(2) AERFOEEEENLIBAONKE

(1) TREEL LTARMADIREEL HNEISH 2 IRE Lich', FOREONERMNEERIC LFEL T
HHEINEIDEEND DD, AF— 3 VIR ELEAF . - s TR ThELZ e TEHAGLE
BB, FEEOBKEZED L S CELTINEHRIF L TAHIL, 2bMIEREZ R T & Table 1 ©
EBDTHSB,

Table 1. AF— 3 vI/Bf&L % 2 — A2 Th FN B E R IHED
~q v # CCA MEHM (10.5x10.5X400cm) H> b DPHBIKE
Amount of water collected from the treated hemlock timbers (10.5%10.5
X 400cm) during the steaming and vacuum periods varied respectively.

Steaming periods Vacuum periods &ﬁgx& of water
4 hrs 3 hrs 72 kg/m®
2 3 72
2 2 70
2 1 38
1 2 29
1 1 23

COBRCLBLEAF— I v /BB 2BERILE, % o — ARERIAS 2 BERILL ETHIUE, A2 D
BiKEIH T0kg/em® Lig o> TUTL A EEN LV, L L, AF— 1 V7R 2HHMT, % .- a8
A 1R OBE, ELOBORERLIRED L ZO[KBIIHEFEITAUTE > TV 5,
INBDOIEHREZLDERTY MBI AF— 3 v/ 280, A2 — AN 2FEEVHAGENE
LY LELOND,

(3) 14497108k
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AF— V2L F 2 — A 2HMO VEOLERMLERL, AR T4RHERT S LTS,

3. RF—=3I4H Tk -nFa—LECIIEEEE

AR 2. ORBAGL O LABORAEN T, FREBLTNTRALLOERAVE, 2T
bR T B LA 7 L OBEIE 2. TREZINILLDOT, WHRBBETH, 1v4 27 AFORELKE
& MERRIIEE X R o T2,

(1) EEEAR (DHRAE) TEAHOR S LERER

ZOFHETIE, 3 Udh RS TEEMCAYA 7 44 VB THEE, 244 7 4233 C, That
b1 b E8HMEARBDTEL T—HhELTARMEZEREN AR EL, 1BRENCKELCEH
FRAF— I VDB LD BEHNTRGKELE D 2 00FEY VT, A ORREEZRE L,

FHEES, RBME U TGIEAR 300kg/m® [ 1, 200~300kg/m® & 200kg/m® LI Fo 3 ED L
DT, BOBDODI/N—-FZER, REMN4m OL0L2m OIDEXAVIE, KEEARDOSL LD
IO PHEKRENE Lo T B,
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ez Eaibh o1,
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17 L
Fig. 2 #EAF— v S - TVF - 3% —

147 B
Fig. 3 MiEAF— I v 7 - 7V F . iFa—

AL B Y CCA UEHOE
KEZEAL
Change of moisture contents in the treat-
ed hemlock timbers (10.5X10.5X400 or
200cm) by steaming-and-vacuum process
(continuous).

2B X B4 v # CCA WEBMOE
KEEL
Change of moisture contents in the
treated hemlock timbers (10.5X10.5X
400 or 200 cm) by steaming-and-vacuum
process (intermittent).
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LOLBERBITEEEL DR B,
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Relation of drying rate and moisture content in the treated hemlock
timbers (10.5X10.5X400cm) by steaming-and-vacuum process.
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BHCELELSTETVWHDT, TORKEE COMTHEDEREENLTLB L, 1BUTOREK
B 5\ CTIE OMIC L ABBRAEAET 5 & & 0B i L Te » o, £2C, MHORFL T ERAY
RDTHDLRRD L 5T B, o

- Y=0.1345— 2. T -eeeeerermeemsrreeerrnnnteeeianiiettre sttt e e eesaarenaaas (3)

2 AMEKE u, y: BREE du/de
Y=0.134(0—15.7) ++rerrererereercnrencrenincniacienninininienneonnns(3 D)

ZORBRACKTD x CxTD y OFBOEXHBEL THDEL2.5 THD, hbOBRIT Fig. 4
EHRWTERS (3) R, BRAEHOBERL TS, (37) Rob y=0 &75 » OfEE 15.7 &
D, COBRS DEREES 0 L BORAMEKET 15.7%CHY TS, ik (2) RO w «©
YT, L, ZOHE u. TFEEKELWIBEKR TR, COBRBETHR CTESHELORE
BRBEWOIEKRL LD, T &2 S &V ETIARMEKES 30 ZUTWe 5 LB EEIIIEF
PNEL T 2T B, BEAEORELIBHDT, COBKRUTE THREILIORIOHFEXANS
CERHEDVEL T L SCELLR S,

(3) HEEARELERELOBE

WEH OREEE L DHE, b LEOMSMENC TR L TH 5 AMEEALTW5 LEET 575
bif, ABBRCENEXKBORMICIL B0, BRFADKBEIEAIRIIDTHEEEL OIS, £
hez, TOMEN X ABROGKEE TERTHLEVS Z LREROEARS IR FELI VW &
ish, T TEOERERELAY A /A LCERSATHY LEREBEARLORRE S TRLLT
Kic, FOEY Table 2 & 3R,

FOERC LD L—iyicflmE LTz, AR 300kg/m® AT Tix 494 27 L THAER © 80~9%

Table 2. ~<A ¥ 7 CCA iLEH (10.5X10.5X400cm) DFEHEAF— v 7 -
TYF % - AR L BBKELEAR L OEE

Ratio of water collected from the treated hemlock timbers during each. cycle

of continuous steaming-and-vacuum process and the preservative retention.

R M & KRy AR BikE/tEAE Water collected/Retention %

Moisture content

No. oo R moE % kg/m? w1 70%  Cycles
Retention

5g§g ﬁg&g o+ | 2| 4| 6| 8|10 12] 14
16 26 159 431 3.7 41 52 62| 69| 73] 79| 80
17 21 168 477 1.9 49 | 58 67| 73| 79| 85| 88
9 28 98 271 0.8] 37 | 55 65| 71| 76| 81| 85
12 | 58 140 266 13.3] 73 | 91 106 | 116 | 119| 129 136
18 T 24 62 159 | 5.6| 60 | 78 95| 107 | 12| 121 126
15 | 26 60 154 4.3 43 | 55 63| 75| 78| 81| 81
11 _o4l 79 134 6.6| 65 | 85 91| 101 | 111 | 116 116
1 38 70 133 15.2| 69 | 86 106 | 120 | 123 | 130 | 134

0 A4 I ADIEEAF = VS - TYE - o3% o — ABERBIAT D & & ¥ CRAEMSLEFISD S
R LB DR YR T,
"The values on 0 cycle indicate the ratio against drying amount on the treatéd timbers untill
the start of this process after treating. -
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Table 3. A v CCA WE#H (10.5X10.5X400cm) DEfEAF—3I v -
TYR kL, — AR BBKEEEAR L OES
Ratio of water collected from the treated hemlock timbers during each cycle

of intermitted steaming-and-vacuum process and the preservative retention.

l\j;og:ui ﬁﬁ{"t E AR BXEB/BEAE%Z Water collected/Retention
No. B ORT mOE % Re;e:/:tison LA Cycles
g/m’

eming | trossog B B R B
13 50 180 394 3.8 52 68 75 81 87
19 48 144 330 7.6 49 64 69 77 84
_3 76 161 255 13.7 87 109 119 128 137
10 68 123 208 12.5 70 92 104 112 115
41 73 130 3.5 82 103 113 120 134
6 41 78 116 10.6 102 128 145 162 171
8 37 65 123 7.3 74 87 101 110 118
20 27 50 100 0 72 86 104 109 118

O H A INDERAF—I VS - TV F %o — AEREBTS L& CRAENSUBEESRDL D
PR LIc B+ 5 R AR T,
The values on 0 cycle indicate the ratio against drying amount on the treated timbers untill
the start of this process after treating.

%OBhEBN, 6 ~8F A 7 ATIREAEFD 100 ZHRRIEHR T3S, La L, B AR 300
kg/m® L ED L DL 4 44 7 L TEARD 50~60%, ZTOHKITALTHMES 14 4 271 T 80~
NETH->T, ¥4 7 1E0EL e > THIERREARSTETRIESZ LI ZOHFETIIREDO L 5 T
b5,

BIBAEM I EKEINEL & b, B DMK EEATBDOTH Bh b, TOMDOKGFHIL
HEBHERBCSBOKIND - T, AMITHEHKINDIRCEWIRBOLONE G, Thd L, EA
B2 300kg/m® AT OFBETIIAMEL & TREABEL T ied, HIEWSA 72 4 Thigh O
KGHEROELRTLES>DTHB, Lo L, BEAREMN 300kg/m® LhEE785B LIz A ELOHDONIE
TRERERHNBEL TT, NBMOKFIL > BBCIIR) Ebhivinb, R+ 4 7% DEL
THEARLB b Bk IhizvwoTth 5,

o, ThODERLDLKREL VM 7V ETREARDOKBIEZIRD ED50E I N L » T, LEFHOR
RBETHBIEONDD, EIPPRELTLES I THB, ThdPx, ZDOLEFEFTREAERD 80
BROLEEROEBZ ENTE I ol bif, £OBRY A 7 A ER S LTLIHRO LW BRIt cs
BoboEEZLR, H5VEAEMOEKENFEL T, WBOKZNLEVHOBE, L X EARCH
YUTDRGEENY A 7 LB TR Ko T, PHEARIThEREELALARVEARID 55,

4. WEMOMMEKESMHEALL Y KBIHE

B3 4m OUEMEZLFCHHL, —HD2m OHEAKAE S 20, 50, 100cm D 3 2:FFCHK L
T, Hlem EXoBEEID &b, RE B lcem, 1~2cm, 2~3cm& 3cm A AL E TD 4 H45
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T T, ThEhoKREREL T, MoBRY O 2m HOFPE KBS MEHEE L, ZO2m #H
11 S & VETESRIhIcHK, BRI L EE CNEORS Z K LT, Rk 4Boresid,
AREEWEL TEED EXKBOSMHERDI, ’

Fig. 5 CIAAE 2 b 1m O BHOWMPESKELHLA LD SKRGHO—FERT, No 15 &
No. 171X 14 %1 7 A%, No. 6 & No. 19X 10 4 7 AMEDRERETH B, No. 15 & 6 (IHEAR
2D, FPEKROBGHO—HITHD, No. 17 & 19 FEARNS L, WHEAROBE —HT
»5,

MPTHAKE (nitial av. m. ¢) OEVHEOHLED BAROSHIEE, b 1om DT 18
~20%C, ThEDARMXZLAER LT 25~30% Lis» T\ %, FHFEKROBVHE L ¥ LEELS
FHootes, D PHEKR (Final av. m. ) ERH 0% TH%, Fhdpx, EE»Hlem
DEWFDH 20~30%T, Fh X b PEIZER 0~70% Lix->T\ 5,

(%) (%)
20 po. 15 120 Ao, 6
100 Retention 154 %4m3> 0 Retention 116 *9m’
" (affer 1 cycles) 10 (after 10 cycles)
80f 80k
60 60
Initial Initial ,
40} m.C.55% 40+ m.c.75%
'-——-P--"L.-_‘----.'
20k S Fmal T 20k---iFinal
PR dl/].dr{mc‘.Zb% av.m.c.33 %
D2y I ] 1 1 ] ] |
%§ (f) T34 3em %0 T 2 3 4 3em
g /80 No./9
4 © (%) Retention 330 %im>
N 160r Initial 160)-__ (after 10 cycles)
= . m.C.167%
X3 jgp) aV-m-cor67% 10k
i 3 o0k H0.17 ' 120k Initial
x 200 Retention 477 %Ym3 av. m.c. 136 %
J00k (after 14 cycles) 100
80 80+
s N
I 60 i Final
U Final ey, mac. 46
40 | av.m.c.39% 40 i
.. L
20+ 20F
0 } 1 ] 1 i | 1 ]

()/23215'(0/7)00/2345((/77)
Distance from surface
& @ >0l B
Fig. 5 RF—31vVJ - 7VF - F.—-sRRILB1Y%5 CCA
QM O BRI IO BIMEKE LA b0 SAROETE
BHHRLE TOHH
Distribution of moisture contents from surface to center in the
treated hemlock timbers (10.5X10.5X200cm) by steaming-and

-vacuum process.
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WTHhOBETH, RE,D lem DT 20~25%DEKBHRUTWAEWD Z &k, 0 FHik
TS A 7 A B E S LTL, BREINDBAL B) OERR2DIIH 16 %, ERERNDTIT
ZDEKBMECH DO TRV EHEEIN B, 7, No. 15 & No. 6 © X5+ FREHEINT
b b EHEKER 26% 70t 3BHDEE, TOHRCKRT HEEH BRI E TOEKROBERNIIEE
TP BRNTH 5,

5. REREBEXF—ILH-Tr k- nFa—LFEE
BER L1cBa0oigizg

ST S & VEREATOINCAEN 2« OHIMRARE LT, A—9iakEs,» oE@oaK
RETCETIRTEVLT, Thabd S & VER 441 7 AR -1tk EOEKBOBELARD TR,
ZDHE, 4 A 7 A THLY 272Dk, ZOBEL DERE 3. TR LIk 5 KREDEFILHET T
5L, ZOVA 7 AP EDOERIVWTROBELAGELL TV 50:6TH 5,
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A : @4 /KK Initial moisture content. B : KREMEDEKE Mois-
ture content after air seasoning. C: 244 7 Af4D &7KE Moisture
content after 2cycles. D: 4414 7 LEDEKHE Moisture content after
4 cycles.

Fig. 6 KREMREAF— IV - TV F - A%.—aEielabdbelics
BD~A v CCA WEM DEXKRE/

Change of moisture contents in the treated hemlock timbers (10.5

X 10.5%400 cm) dried by air seasoning and steaming-and-vacuum

process.
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Fig. 6 &, 4 BEOWHISKRANLRAEBRCL - TBOI 5 BADEKRECET IR 24,
S & Vi 44 7 LB LEBEOSKEELETT.

ORI, A—0WMPEKE, S, RREBRC L Vb TH LELSKREBMET LW Th, 2
O EWEKRERE CEE LK TL, S & VD441 7 ABOEKERL, SLOHMIB BN, T
hOBETLIELALRUDOEKECE S - T T, RARBRBROSKROBELIHE VEFKROL VI
IR DRI, T & & {, RREREHMIE TOHEKELLOETOLRRVH TR, F51
I AT EDERRBOBETIINH UL LL, BHCRRERMSEL THHEKELLOBETOVWHLLSLL
WHTE, &Y A 24T LOEKROETIIHL T, RERHELEEIRGFRALOSKRCEHRLT
{ %,

DEREKROBHOHEOHADOKRER LI, BRELEABRDOEENLATLIAGKELL >
EEREPRLE, Thbb, BARNCHT T, ThZhThbD I/ NV— 7R EARD 10~90 % OFE
THBOEKERE TRALREIEILE, S & VERX4FM /AT, TOREBEXEARL O I
TEbT L, BEAR 300~400kg/m? O DL 77%+10%, 200~300kg/m? Tit 83%+£11%, 100~200
kg/m? Tik UM%+ 18% L7t 5T B, FEARD I/ A —F 2B IUE, RAEELEBOEARIC
ST ALEINIVL DL, S & V BICI AEBERIKREL, WEOENKREVLORIEREFEOMINE
{7th, MEDKHOMEIWThO 7/ N — 7 THHERRGCEBCEE - TET 5,

CTNHORERN D, MEHCIEBLIC S & VETERLTL, brHMRALELTh-TH, S&V
BTHREBELTL, ERMNMCRELZIECRVEVWS LAY, 200K IOL S RIEFCAR
Ah¥Th, ERREOEMEVI RTRHEVHENRDOIIL, ZDL5lIZEbEIN S, T
LAMBHEI DI S & V x4 44 7 VBERNL - T, THCEKELEL Ivicth, RALEET
T o IeHBRER S Lic,

6. RF—3ILH - TL k- NFa—LEORMMRICELETHE

CDHETUEM HEHET DL, DD SL DA 7 1%L VEIRERBRVDD, BFL 71D
AF— 3 V7R E AT 5 LIFECRREM 118°C L v ) BEECAEMIZILIhTWBZ LR S,
Z DD OFEIC L » TR SHIAME, TOMERMO2DEBE DX DAEENAEV, 20
SHLERMCERLERLY S > TWBLTD 3 AoV THRH L TR,

(1) AEHHROEROE(L

ZORFIL, AF— I VIS RRRE ST ABEMFOBHOSEBRANEE L TW iR E WS Z
L&, EEENTERE LIOKTRM OREL? Sibh, BEEISHANBER LT, KfhoRFIE R L
fenasEn 5 2 oD@ D B,

AIE ORI 2 OMEMICEA SR T 5 CCA BIEHOBARMIVTHh L ERLAENTH - T, 118°
CORETHRETHLONLLDOTIARVOT, BEAEETEVIDEEL BI S,

BREOMBIZ OFEL LTULIFHLAKRVOT, 3 X 3 X50cm O~ v ¥ EM% 1 DI RRE %
L, fiid S & VIR X VER LLRAR, BEOHFTET S CCABRADERTOSHEREYERL
Tl h, BEALEEXBRDLNILVODOT, Tl 2 BBAH s ek LTLREDRTH - TRMHILE T
BEREAEHEINLDEELLRD,
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FoXsd, S$&V ECIBAEMFOEHOBIENCS, BHCOIRLTALLDEEL LA
5, ' : :

7ot FEOERE LIBIRA A LRiRvAS, <A v # D CCA NEMHMTH7 = / — VEEE -
LHREEH (PF) TREIRIHMTL, ZOFETERELEOAMOREOAIZWTHLRAEYS
U TRY, RRTE LB E LI VB2 LBYETSH, TOFRERCOWLTUIHE LA TRV, 20
DRI DEFTAEINIARMMAFA L 5 e E BT HDIL, <A Y FTHMRAFL s v/ ahicl ¥, K
HHROBENRECREML, THIMEEELLTLEDL 52T 50 TRV E L EL LIS,

.(2) UbhhEEN .

ZOHEIAF— I v/, BRT DI LR LY ZECREXTL 505, KELFSEOVbA
DD, KERIECAE CHD TRV A LOE S hi,

ZIT ﬁﬁMuTATMﬁME?émoﬁméhtiﬁoa%k,iﬁkbbbﬁfhtobhoé
MERL=—7 LT, BODhOELRILZOLEH L HNTH T,

ZOXHERBME S & VIETER LKL, DbhoE, BX, 2B Lok b, SPEN
Bigoteh, BEINOVIObIDDH - 1eh, KEHD L DIIRM O & Z DV & B e -1z, .
FREVWROWTHIBEA ERBERCT 5@ EDZ &idieh T,

(3) HHaER

AP OBBEEE L, WA X DIFEHCRELEEYIFTHEV I LR BICASN TV BHEET
HBbo EXTAF— I vI/RLBDHBEL, FTORELMBFHMCE » THERCRELELTSS, wTh
OHBA TS, AHOBBHIEELZ VB ULHLLETIRSDTHSE J. D. MacLean 72 &P K X b
BEINR T %, )

Th®x, S & VETELDHA 7 A% DRTI LR LY, AHOBRNEEOET I IFbHh it
w t@&%xl‘ohéo L, %hﬁs%ﬁtiﬁb ibmiu&‘l"?'éi)@'ca‘b%ﬁx E 3 R MF i H

'ﬁﬁHDﬁEﬁﬁﬁ,i?f%6ﬁH%%?&ﬁ%ﬁ@ﬁE&ﬁK@iﬁﬁ&4?#ﬁﬁma,35x
3.5X160cm D~FEDONMIME 5~6 KoL D, ThbOfly A &L B D2o07Ar—7 4517,
BOROO/NEMZ LT No. M), EBRFALEIEHLT, $DkDOEDE-1, -2, -3 & No.
wOltic, No.-1 & No.-2 D7 n—ATMERLEEC X b CCA BFEHIISEAZR, No.-3 s/ n
—7IEMDEEL L, ZO3EXKDORBAEZ1IMEL, £D No.-1 D7/ —712.8S & V. IET4L 41
g (A=l A —7F) Fik 10 4 74 (B-1 74 —7) 0 2BETHSEIHR, No.-2 & No.-3 O
= TIERCENT, TOEERE LI . _
BoXxrl, No-1 D7/ v— 7%k CCA MEH S & V ETESRLLSEA, No-2 7/iA— X AE
BRAGRLICHED 2 DO R BIRAB CHIE SHICUEM D, HEMCED L SRELLTW 20 %
No.-3 D7/ V— 7 ORMTiebhb EAEM OfEE DHBIC L » THRE L TAhl,
CBEERBRE JIS Z CHAEINTCWAFEC X D, ETHNMIEEJIS Z 2113) #HEL, TOH,
R F ORI OEW BT S OEMAORBRA & 0L - TRIEMRE . (JIS Z 2111) #WE LI, &
DERCHER LK 7 V—F Z L DLEHE LHIBFIERKROBRINEL Table 4 DL¥kh THD, EHER
BROFEE X Table 5 12, HHITREROBEEIL Table 7 &, FHEHDOREREEE DO EMNEM O3
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Table 4. BERBRE M Y IMOLELELEAR
Specific gravity in oven-dry and CCA retention of
the hemlock pieces for strength tests. o '
éﬁﬂ:i Specific gravity in oven-dry.

E’:‘ﬁﬁﬁ&ﬁﬂ Compression . Eﬁ?ﬁﬁﬁﬁ Bending

- No l Max. 1 Av. | Min. [ s | #» | Max | Av. | Min | .£5s
A-1 13 | 0.537 | 0.453| 0.392| 0.054 | 13 | 0.535| 0.461 | 0.399 | 0:053
A-2 16 | 0.546| 0.442| 0.391{ 0.053| 16 | 0.526| 0.451 | 0.393 | 0.050

T A7 16 | 0.532 0.448| 0.388 | 0.048 | 16 | 0.529| 0.456 | 0.398 | .0.047
B-1 11 | 0.528| 0.441| 0.379| 0.039| 12 | 0.506 | 0.451 | 0.385| 0,038
B-2 | 13 | 0.461 | 0.431| 0.380| 0.028 | 13 | 0.491 | 0.435| 0.380 | 0.031

~-B-3 | -13—}-0.480-| 0.436.|--0.389 |- 0.031 | 13 { 0.480 | -0.439 |- 0:382-| - 0.029"

BiREAIREAR Retention kg/m® -

No. Max. Av. Min.
A-1. | 518 Ao 3% ' . 188
Tt T T o "'A :2 A . 502‘ - - o 340 i 188 N e T . -
B-1 571 ’ 447 " 335
B-2 629 ) 561 367

BELEH OEOESER TR L Table 6 & 8 KR . ; S
Table 5 & Table 7 IH\T, RobbHIHROBHEXEMCRTR, ChbOEIARRIOL
E(R) XYk EBT50CT, KEOREYRET 5EKT, ThoOEYEETh» X E
R T. ZOfE%Dh -, No.-1 & No.-3, No,-2 & No.-3 DERENZODSN—T D, BO®B
DOFHEOMCHRIEN S0 E 5 1k -RERC L VBH LI, Tibb, NHZAEE S &V
HECHMR LI O LR & O, REILBRRARGHR LI D LRM L OMOEORETH 5o
ZOME, EMRRTIE Table 5 IRt X 5, BERS T A-l & B-10&7A— 7L bIC K
KR LTl Z0RBRECE - THEENRBD DI, A-2 L B-2 &7V - TRREESRD bR
/9 RNl et
EY Y 7R OBA L Table 5 RTERD THDs .
Table 6 Ti% 3 D, LI ORBHA © No.-1/No.-3 & No. -2/No. -3 @H:.$&@ﬂx-?klb %hfo@SF

#fE (Av.), HRfE (Max.), B/ME (Min.), B e (£ ) &, LR Table 5 THE

DB > 1o = R DR E B LTI, Ee, v/ RHERHEC 35\ TR D
% B OIA—FTh, TOREKTIE B—l/B 3 mti}%frﬁ—c 9%, B/AMETIE 68 /173 TRDETLT
WBLDLB B,

BEIMTRROBRR Table 7 CRLTH B, MFHS T A-1B-1,B-2 DROKO & Fh D
F#S, ebb A3 ¥f3 B3 @?’/v—faOFa‘lvcﬂﬁgf‘:%in B B Y /ﬂ%mi ‘A-1
L Bl 07— FRERER -3 DI A— 7 LOMCHEENED bhi, Table 8 T2, Table 6 &
U E 5 el kP RIRORE 5 RD TR Lz, %@ﬁ%ﬁ%u%aw “Table 7 THEEDH b D12
KELCEAULTED, LK B-1 ZFA—F@dikch WL - T 5.
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Table 5. <A v # CCA® I OHEEHERE
Compression-parallel-to-grain of hemlock treated with CCA®W,
Ef#B X o, kg/cm? . . .
. a./Ro (specific gravity)
No, ® " Crushing strength | t-test®
Max. Av. Min. +s Max. Av. Min. + s

A-1 13 563 453 378 63 1,097 998 917 49 ok

A-2 16 578 462 385 63 1,200 1,037 956 38

A-3 15 567 470 385 54 1,114 1,062 948 43

B-1 11 454 389 330 38 1,045 888 646 107 Fok

B-2 13 491 427 358 36 1,068 991 925 42

B-3 13 526 452 381 46 1,115 1,017 953 53

o @ FEfEv v 73 E. ton/cm? e ®

No. " Young’s modulus in ccompression Eo[Ro t-test

A-1 13 168 137 110 62 354 295 205 42 *

A-2 16 200 143 105 21 370 322 273 34

A-3 15 207 146 115 26 389 330 284 41

B-1 12 200 129 59 35 460 298 111 89

B-2 13 189 142 103 21 428 320 239 55

B-3 13 189 145 115 19 450 332 262 43

(1) JIS K 1554 7 m &-$R-e BILEYWRAMEIEF] 18 Cr-Cu-As type wood preservative.

@

B-2

A-

B-
A-
B-

2
2

A-1 } MEH S & V BETEMR UMM Pieces dried by S & V process after treated.
A :4cycles B: 10cycles.

}Mﬂf&f%%ﬁé L7# Air seasoning pieces after treated.

3
3} ENBRREEM Air seasoning untreated pieces.

() A-3 ¥iiB-3 LD/ N— 7 L OFBEDEDRTE
T-test of difference between A-3 or B-3 and other group.
*:15% **: 1Y%

Table 6. REFEMHIC 30T % FALEF 3 5 UEH OED R
Ratio of treated pieces to untreated pieces in
compression-parallel-to-grain.
E M & 3 % v v ISRE %
G ® = Crushing strength Younc’s modulus
roup Ratio
Max. | Av.® | Min. +s Max. Av. ® | Min. + s
A-1/A-3 106 96%¥ 82 6.5 115 95% 81 13.9
A
A-2[/A-3 126 99 86 9.3 117 98 80 10.7
‘B-1/B-3 106 91¥K 77 9.4 114 95 68 | 14.1
B
B-2/B-3 101 96 86 8.2 144 99 81 17.1

(1) Table 5 £[F U, The same as the groups shown in Table 5.
(2) Table 5 TRWTHFEEIRD bR DIC * IEMT 5,
That which the significant difference is recognized in Table 5 is marked with *
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Table 7. <4 5 CCAD MEH OB
Static bending of the hemlock treated with CCA®,

B ¥ 8 X g kg/em?®

as/Ro (Specific gravity)
No, @ n Modulus of rupture t-test®
Max. Av. Min. +s Max. Av. Min. +s
A-1 13 1,014 843 686 128 2,074 1,824 1,662 129 *
A-2 16 1,092 866 676 140 2,088 1,913 1,720 108
A-3 16 1,220 909 650 160 2,383 1,982 1,617 178
B-1 12 815 656 556 91 1.804 1,465 1,099 109 Fokok
B-2 13 964 756 629 88 1,963 1,737 1,594 112 Fk
B-3 13 950 823 676 83 2,117 1,872 1,683 125
@ v v 7 %% E, ton/cm?
No. " Youne’s modulus in static bending Ev[Ro
A-1 13 147 114 82 21 . 284 232 207 85 w3k
A-2 16 200 143 105 13 293 254 199 20
A-3 16 162 120 96 20 316 261 235 22
B-1 12 109 88 60 15 260 198 119 43 *
B-2 13 179 141 103 19 264 234 214 15
B-3 13 123 105 89 10 268 237 212 13

(1) JIS K 1554 7 = &-§- e BLEHRARMBEHR 15
Cr-Cu-As type wood preservative.
(2) Table 5 &R U, The same as the groups shown in Table 5.
(3) Table 5 &@LU, e
*:59%, 1Y%, ¥k 0.1% level of significant difference.

Table 8. FHHHF TR 5 EBABEM T 5 LB OfEO R

Ratio of treated pieces to untreated pieces in static bending.

I T vV SRE %
G o B = Modulus of rupture Youneg’s modulus
roup Ratio :
Max. | Av.® | Min. +s Max. | Av.® | Min. +s
A-1/A-3 108 92% 75 7.9 107 944 73 8.9
A
A-2/A-3 104 95 81 5.9 105 96 83" 5.8
B-1/B-3 107 g2kxx 67 8.6 103 88%* 59 | 13.1
B
B-2/B-3 104 94%* 80 7.5 107 98 91 5.1

(1) Table 5 &£[F U, The same as the groups shown in Table 5.
(2) Table 7 LR THEEIRD DRI L O * % 5,
That which the significant difference recognized in Table 7 is marked with*.

U EDRERY 22 L, MEERARGHR LI MIBAEN % BB LB, TOLKRO R/IMEXZS
E, ELBEVETIRRNEWS ZLTREVWS, HEOHGEOMICIZZ LA LEEENRD LI
Wink, SVRFACLABERHHELTH, ThRIERAEMELRLLRVTHHS, T-& &,
CCA L\ 3 BiIRANI e 0 BREAMTEALTE, @ 50hie R CTRETHERRIC X O AN © #
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EEXREETFTIRDEVILEITZLAERNEDEEL bR B, off, W. S. Tuomeson® DEEREE
Brlse, L_D;%ﬁﬂJ%ﬁ'Jbi*Hk?]‘L“Céﬁ?é%’i’btx_tcb EWB DT T, KA DR
?J‘L’Cﬂ:ﬁmkéé%%ibtz_, i tE}L BETI#ESh DL, FOBBMISbEARS 7::25057: 5&mD
XT3, .

AEHE S & VE%T%@ELLH@ 5%, Al S =T X444 I A THBIE BB O AF— v
#, B-1 ZA— 72 10 44 7 AT 0BMORF— I v /& 537 LIRIEB, £DIH, UM T
P IMEFRVCEEAF— 3 vr3hiug, EE{ET%%’&?C 21X J. D. MacLean® 3#&E LT3
7, ELT CCA 21> 5 BAIDREA ST\ Bctd, LOMBLMb T, Table 6 & 8 DEKD L >
HETERLEbDEEL BN S, kt, KBFOTBER S~ 0GDETFCHB,b, ~1 ¥ 4ok
EOMIEEE 21T, COBEDOBETRATLLLARLOMBL LTRATERVLV 5B LTI
Vo L, BMESDIEDNECHTW DD EHD00, FOREELDERTY 20 HROAF—
IVI/RBEVFE LORETII AV

BEDX S S & VL L )& SRIHCoNT, ERO 3 KOV TRE LR A B4+
BE, EROEECRTHRELSHIMEL T BICRD RV, COREDVTH, FOETRH 10 %
HMETHE00, F-% 1<, S& VEOLARNOWECS JIFTHEI—BINCEER LXEY & 2
TLORK LR TE B,

7. BOBMEEE QLB

6. ¥ TRBIEAEMD S & V ik BT 2 BMOERICOWTE LB 1A, T OFHEHEMIMEA
HB0, EIhERHNT DI, MORREET b RAGRKLEREC L AEREED200)
BERHBTHILIRE-T, HHBREHMTHZ L TES, T2 T, ALX 57~ Y HPIEAER
RV, ThLMD2O0FERICL » THBEEXTiR - B EOBERERL, The S & VELZHE
THILERT S,

(1) RABMEC & BHREE

R S & VECHGAMBER U1 v #BELER% 60 KM\, BESKTERREHEF
ETHO 2 v 5XORBPIBC T, RAKLELSET Shic, RBRHMOBMAFIROEZ AT
6 KT 10 BICERA Lz, BARM3cm A0 LORAL, FRELC2ZATOB o, ERWER
B0 2B 1 AR EE, TOBIFEYMREE RV TTkR- . FRBRMIERRER I SRRFALT
MRS S ShT, BRAOKELANE L BEE TELBALE 5L,

RKEMIAEFOERT, BEVWIDLEBVWLDED2ODI/A—TRGT, EHRIALDOEIV-T
ZLCEAE 100~200kg/m?, 200~300kg/m?, 300~400kg/m® D3>0 7 A — FRAF, BBRICES L
— 7OMI SRS EI B L 5B L, B

ERERIC L 5 L AENOERORNS, BROMEREEA CBREECHBY L TR L
DB BMITIE 5 oD T, Fig. 7 TREARIDOLZORRESRIC X 5 EKBEEMO—FIERNT. ZORBRIC
HA IR OTHLEARE LN 435kg/m® TH » 1oDT, MoK L OBk TEF fzdic
@Oﬁfﬁatﬁﬁit Ty LROLEAKEN LBRE L AN EKRRTRT, eiEl, ZOHE, HxD
AREORBENELLEARND /v — 7L PH LT, RRLehD, SPERBOEFKREOW
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LRLRBHBD LR R X,

Fig. 7 ORREEYHR 5L, & @4 “
ABDH S OB RET b S80F :8 -
LIHEIKE b < 75 - T B2, N
£‘+-~§. 60F ~700

Fp o LEME comgEEe 05 | 5
BEARLBEEALALL 5K fg“‘§w

3 .

T, AAEOETR AR TS K8, o
5 : = 500

%, LAL, BREDODIoL 100~ {i
. 0 435

NS
Retention .
300~ 400 “Ym* —o—
. 200~300 « —e—
100~200  —a—

200kg/m3 © 7 v — 7% 10 H LI
SREDOETIIDP BN TE

1 1 1 L1
/0 20 30. 40 30 60 70

0
July,3 Seasoning period (Days)
. LA WS

b, BINEAZHELED$ DIX30H Fig. 7 KRR L 5341 ¥4 CCA WEH DRSS
& AR AR & KR AME T LC Change of moisture contents in the treated hemlock

Wh, TDEEIRBDINL—TD

timbers (10.5X10.5X400cm) by air seasoning.

EKRIT LIEIC 100~200kg/m? OWRINED 7L — FTOEKBCEELTET, 20~30%DEKEDHE
BTtV 2T B, TOEEUBREDI/A—TDEAROET BB ED, FOBK 40 HEBLT

b THLEKREMET Lie %,

B OAREE I A KROETIHEL, S & VKI5 ¥4 7 4 C5+5EKRDE Tl :

EEA T L 5 EAERL TR D, AERHERICE
BLLEBOL 5 TH B, -

KRR A ORBRM QBRI OA KK, FHRED
B S A= T3 30~40%, THOB 7 A — T3 20
~30%TH 5 fco T D DRMICKBROB BRI E
ALfiedie, EEOEKRIEARDS DI
#100%, Ple\ b DOTIEH 60% LTl 5,

3. (3) TRLILLIELHTHIUEL, hbo
SRROMMAIIRAEA LI kDI o1 b D
LEXLRBND, RRERIC L - T U ORI
BREMETLTNL VD 28, ETLOKRRS
BEARINIKGHVERLT, TOKTNRLEERBL
REFR D TABMOSKRCE D, Tho+oHE
WEKRTHIE, BEREETET LEEZTIVLY
Liisyo,

KRB BT 5 ERROBREILD & B % A
Vv, ERBELEARE OEI&YRD, Fig. 8 o % #
DX O IMETTRT. ZOMERIE UDOEARS 100 &
LicBa, RHEOBEH L TRROAM IR 2
BEFEEERLT%, ok, FOMETADHEIIEA

100

ENE
90 Retention
300 ~400 X9m> —o—
80 200~300 ——
100~200 —a—

(1-Weight dried / Retention)x 100 (%)

(1-8 BE8/EXNE)Ix/00

Seasoning period (Days)
2% w fE

Fig. 8 KRAEIRICHIT 51 Y # CCA MAE
) ﬁ'@ﬁiﬁéﬁ&ﬁi?\i& DEE OB
Change of ratio between weight dried
and preservatives retention in the
tréated heémlock timbers by air season-
ing.
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SNIERPOKRGITNTERL T, AEFOFHAKFNERL DI LT, SKKRLALEFL O E
TFTLTVBZERFT, COFBEHRBE, HEAERD 300~400kg/m® D 3 DIXEA I MK GHFELIT
BT B0 40~45H, 100~200kg/m® & 200~300kg/m? D 20D 7 A — T3 30 ALt ->Twb,
ORI Fig. 7 % ZAUTLEFTOEKRIC—HE L T\ B,

ChBOZEnBELT, b LLENCTFIMR SR OstuL, EARICHYT BRFMTLCHETL
oL FERABTET LIt ELTIWI b, FANIOERTIE 30~40 AEWVWH I ERILD, 2O
BE, WEAEKESR 30~0FD 71— Th, 0~30%07A~7b, &GIEARIIEIRT S B M
BEEALRUTH - C, NEREKE L IBERNRNL ) THD, 1o, TOBBIIEARDOSZ LD
TR, BEARODHRVIDIREVE WS IS5, EAROKNLBEREDH L5 TH S,

PED X 5 R RRERED 1 DDOBIRR LI, ZOFEBRITRbhIcEEII7~9 ALV 3R EHRE
HOXVEHTHHLE, T 5 CHEHNHERD I WEREELYR LTV 52, MobE&Hichs L&
B 12 Wie 5 OMREELNH 2005, ORBEOATRREZOBELHWI 52 LIz TE RV,

(2) BCIRERI(C X DEchpx

ZOERIAME M IHEREHREC K TALbh D TH Y, RBROBHTH D25, FRICH
bR D 2 SORBICH B ER U1 v AHRABEM THHDT, BREOHEYT BT
BLT, AREEOFECIIFIAZIRTLILI C e L,

ek, ZOERCAVCHOREEBRA Y Y o - AIBBRNLbOTHAE)BIRTHY, ThboMkteE
BIEDDRL - & bBURAr L2 — A THDEh, EIDIEERFTAITFELOZLTHAY, &
TRZOL S REEIC L - THBRE T - LBEO—FlE W5 ERT, ERERERTIERT S,

EREbN I 4 m ORIDI0%X 2%F51LT, 2m D RILL, FOHEMHEY 7+ I BEE
U725y #—THEEL T, TOBDEDH2DODIERBAY P a— ML - THBEETIL -0, BRBR
HOEAREL, LAEHOEKEELLBEHREKRTILLBEREKOPIIEKELRTL, Table 9Dtk

DTH5,
Table 9. A v&—F 1 -7 5 YRGRERBCY - CTERINL
<A Y HEM O CCA PIEHIOEAR & AKE
The CCA retentions and moisture contents of treated hemlock
timbers dried by internal fan type dry kiln.

A#E&KE Moisture content %
No. @ E AR ==

g Retention kg/m? [T o H OE®
Before treating | After treating

1-1 178 31 69

1-2 4 4 57

2-1 167 48 78

2-2 4 2 ’ 82

3-1 143 39 ‘68

3-2 7 7 71

D -1 --2i34m HE2E5LICIDTH S,
No. -1 and No. -2 mean each one that is divided the treated
hemlock timber into two equal parts.

(2) ZOEKRRIIERFED & X OMBEKRRLERT 5,
This moisture contents mean the initial moisture contents at the
start of drying. .
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Fig. 9 <A v # CCA MBEMH DA v 2
—Fn - 7y vEEREEC X 5 FOERERE LT, RBRHOESKELLEERER 2

&ﬁt(l) ~—nN% Fig. 9 & 10 @ T, Fig. 9DAyr .-
Drying process on the treated hem-

lock timbers (10.5x 10.5x 200cm) S EECEVCREYHVCRBRNb O TH b,

Drying process on the treated hemlock timbers
by internal fan type dry kiln (2).

by internal fan type dry kiln( 1). Fig. 10 DR 52— (S) 124625 Dﬂi?}?j‘({lﬁ LTCix
HBHEVCLWRETH D, AEDAY S . — A OPHREYRTLOEDLED TH B,
Si 110°C 94°C
S 90°C 82°C

BHROBIARCTT LD Tho, - OERCHEA LIHHOEARE Table 9 Rd L3,
200kg/m® LT CHHIEKEL 60~80 % DR TH » 1ofcdd, L EH PHEKK 2 20 FU Tl s0
CES AN EERED o 7o b Lhisy, LrL, BEAENSE S 7o - T 300kg/m® L Eitis » Th,
TPEKRIT 100%8HTH Y, THORREEIMHEKENECLEL LD EELLRDND, T -
& CRZDERTL DR CRBRERHIE KERWLOLEZ LIS,

b b EKRE0H LT T 5OCET HHEFEMT Fig. 9D A Y & o — A TIX 50~60 B, Fig. 10
DAY Y 2= T 100~110 FFEE VO ERB L bhic, LaLl, BEARICHYT 2KGOBBIZVT
HOBETLH 20 BHITH - 7. .

:n5@20@ﬁmxv91—»&,W%Ltlﬁmmmbgwbvgﬁeﬁﬁ%#kmﬁ:&f&b
2, BEORD - LRBRMOObhOREIAEINCRE LObhERERL, FUbizLA Eid-
fo, i, tEEDBORE» SRR E CORKERSME, ROEH,S 50cm O T, FHEKERIL 15
~20%THBHOE, RE»H lem DEWEH5~10%, HEIL 30~40 LOEKETH- T, »ith A&k
KRAEF R LT,
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Research on Wood Preserving Treatment. (10)

Drying of preservative treated hemlock timbers by steaming-

and-vacuum process.

Shoji Amemiva and Mamoru INoue
(Résumé)

Timbers treated with water-borne preservatives are generally dried by air-seasoning at
the yard of wood preserving plants in Japan. This practice of drying treated timber is not
alWays good for it takes a considerable time. Therefore, this experiment was conducted
to determine whether the steaming-and-vacuum process, one of the methods emploved to
condition green timbers before treatment, is useful or not to dry treated timbers.

Hemlock heartwood timbers (10.5%10.5X400cm in size) pressure treated with copper-
chromium-arsenate type preservative conforming with the JIS K 1554 were used in this
experiment. Pressure treatments were made in a cylinder 50 cm in diameter by 600 cm long.
The same equipment was used for the steaming-and-vacuum process, but it was provided
with a condenser 20 cm in diameter by 120 cm long with a heat transfer area of 1.8sq. m.

In the steaming-and-vacuum process, a steam pressure of 1kg/sq.cm and a vacuum of
600 mm Hg were used. The treating periods were determined according to the change of
temperature in the timber as shown in Fig. 1, and the amount of water collected during
the various periods are recorded in Table 1. Each treating period consists of 2hours stea-
ming and 2 hours vacuum. A cycle in this test means a combination of 2hours steaming
and 2 hours vacuum, and a cycle was repeated until the desired change of moisture in the
treated timber was reached.

Figures 2 and 3 show a continuous and intermittent method of steaming-and-vacuum pro-
cess, respectively. By the continuous process, treatment cycle is conducted from the initial
to the final phase without interruption. By the intermittent process, treatment is interrupted
at night where the timbers are brought outside the cylinder and treatment is continued
the following day.

The rate of drying is directly proportional to the moisture content of the timbers and
this relation is shown in Fig. 4. The decreasing curves of the moisture content in the
timber follow an exponential curve. It was noted that the amount of water collected was more
from the first to the fourth cycle and gradually lessened after the fourth cycle. The distri-
bution of the initial and final moisture content in the timbers are shown in Fig. 5. From
these figures it was apparent that it was difficult to reduce the moisture content of the tim-
ber below 20 percent by steaming-and-vacuum process.

In this experiment, leaching of preservative, surface checks, and other seasoning de-
grades are almost nil. In comparison, the bending and compression strength of the treated
timbers dried by this process are less than that of untreated air-seasoed timbers, and the
results are shown in Tables 5 to 8. The loss in strength, however, is practically negligible
because the reduction ratio is very slight.

After air seasoning from the same moisture content to various moisture contents, the

timbers were dried by steaming-and-vacuum process and the results are shown in Fig. 6. It
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is evident that after 4 cycles of treatment, the moxsture content of each timber remained
constant, hence air- seasomng the treated txmbers pnor to steammg -and-vacuum process
does not shortex the period. of drying. T e R
The drying processes of the same timbers by "air—.se’asoning and by an internal fan type
dry kiln are graphically illustrated in Figs. 7 and 8 and Figs. 9 and 10, respectively.
Comparing steaming-and-vacuum proéés'é- eéither -with air-seasoning or kiln drying, it is

-

not practical to apply steaming-and-vacuum process in order to dry treated timbers. How-
ever, steaming-and-vacuum process may be advantageously applied from 2 to 4 cycles and

then followed either by air-seasoning or kiln drying.



