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Hiroya Havasur: Measurements of swelling and shrinkage with
small wood specimen

Summary

A method used wire strain gage for dimensional change in swelling and
shrinkage of small wood specimen and measuring conditions are described.
Conditioning time of wood specimen in some relative humidity is needed
relatively long time. It is about 10 hours in this experiment. As it is measured
mechanically relative humidity in the desiccator and dimensional change of the
specimen remained in the conditioning desiccator by the personal computor,
measurement is done precisely and readily in this method. It is measured
dimensional change in swelling and shrinkage of diffuse porous woods with
same history. Wood specimens are conditioned in the atomosphere from 18%
R.H. to nearly 100 % R.H. at 25C. A dimensional change is measured 1—4
cycle per one specimen in above mentioned condition. Moisture at fiber
saturation point does not effect dimensional change in shrinkage but decrease
dimensional change in swelling. Dimensional change in swelling and shrinkage
is increased by heat treatment.

It is supposed that this increasing comes from cancellation of internal stresses

in wood.
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DL IR T AEWEEZIOLh 3, FBEERIMOBECHEINL Z LNAD LAY,
MORBEZMERIZEBOKRE DL, MRABECESVIBEBEOBN 2B LUV LT3,
L LIEEREBORBE ORI, HodBEErmELLIh i/ MNEOAM TEORITF— &
EEMTLLERD D, ARER, MOMPROYOWBEEHREELX A ML, v/ — o TR L., 5HRIKHE
BRUETORET— 2 e Lic,

ARBROERIZY > T, BHVEEWRERNRE, EHELHECR#LE T,

KBRMHRUAE

SAM T ERWHN OMBBR O B — 7k & L TRERBILM 2 8E L, B oBEIgE
AKEBZFHEO>MTH S K2/ * (Magnolia obovata), = = /7 ¥ (Styrax japonicumn ). % 7 /) ¥
(Machilus thunbergii ) D3 % EE Lic, MIIMBELBEHCH 5 ILBARILTERE L, RBH OE
B TORMEMRBLREE Lic, RABH 3 E&EH1.2m OIAL 2 SEREL 7o AR OO 2 HER L
Too AREBRAIZERF M H20mm. B 5 B #92— 3mm., BRAEEH 5 512 #960mm O E IR DR B KT
B FABAF Iz v F=y FORET, 3MEERL THRLL, BEYhOBVCABHF 2ELZZOHRAL
oo BMAFEDELITIZIEF—ERBIBCHYUT S L5 L,
KRIABRFOBEN—ECb L5 CRABF OBV CEE L, £HREORBRA #BEE25T,
X BE65% THIE L. BEEHEREMEHADA M LA VY —VRERA NV Y7/ — D02 @b
DEAR T B AR BT 5 L5 0EE L, ERIZEER2T, HYNBESSY OERERET
fTot. B OREBIE, BOMAUBR TRE LK 27— RV 72 AVWTHBRAEEE (Fvr—
2) FEFERIE T -, ABCHES LIEOMAMER ITable 1 IR L1z, @B, HAXBE65%
D HRII8% E TET X8, KIZH18% » H#9100% ¥ THIIN X ¥ 1=, HUHIL00% > H #965% ¥ TIETF &
FIORVELABEEEMARO 191 7 0E L, —HORBH X491 /B0 ELABRY L,
EEERIRBREOERECEE LA 3@MOEAX ML Yy —Y GEMEXS, k—10—bd—11)
WALy A—2 (FEERETLES, DSA—601BRIEH VI A5+, PST—LTEI O T L) THHl
L, BIBREEBD 70 v 7 84 Y5 L %Fig. 1 LR Lic, BHEEZHEEINEER 2B L ETERE
65% DFEXFEBCREL, FTECLORDI,

Table 1. List of chemicals for conditioning

Computer = -«
Chemicals Relative humidity at 25C - Air pump
(Saturated solution) % Strain mater .
—»
Zinc chloride ZnCl, 18
Potassium acetate KCH, 00 30 Temperature and D
humidity sensor

Magnesium chloride MgCl, 40 Specimen [_T_I
Sodium bromide NaBr 64 Y \
Sodium chloride NaCl 75 . " Specimen for  Salt solution

Desiceator moisture content
Potassium chloride KCL 90 measurement
Water H.O 100

Fig.1 Schema of measuring apparatus
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Fig.2 Dimensional change of adhesive in two relative
humidity conditions (64%R.H. and 100%R.H.)
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Fig.3 Tangential dimensionl change of EGONOKI from 0
to 630 minutes at 909 relative humidity
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i U 7= #9108 O JIERFE T, ERAEBRETORBEEME S NE L, BHGREEITBERTE & 8%
HiE, i U T4SERAD 3 HETH 5 DT, BEEMRC L 5FESLoF#MoFEmE £ v b
TR L > TRD, T/ F Lk Y/ FOEERKRIRTHTEEOTHARMERET — 2D
HEDF A% Table2 iRk Lico ABAC LI > THERRLS MR, A—RBROKEXRCKT L7 —

Table 2. Angle between principal axis of dimensional change and strain
gage axis at some moisture of specimen

Name of Moisture content % R.H.

specimen 22 40 75 90 100 90 75 40 22

EGONOKI 4.9 4.8 5.2 3.8 5.4 4.9 6.3 7.4 8.4

HOUNOKI —5.8 0.0 0.0 0.1 0.4 0.2 0.1 0.0 0.1

COHAEEFTEEMEEDTHAREAEE KR TRE—EDELXE 2k, 2D LITRIEDARIC
RTHF - DRECEFRENRE > TWAWZ EE2RLTWS, AFIEOBEA TR, EEROBE
CEAHEINNECZEN L DEEZ LR S,

UEBRRIZEDRDA M V=D L ARECHREORE IR LD THLLEEL DN S,
MORBCHERIMOERICHCBECHEINIZ EABELMCINRTVSY, £ HLERRLE
ARA ZEREBZCHEFEL, MOBELX T2 —Eiiiz, BEOKEL AT A1 DILE IR
LY A I NVRBAEERB L1, Fig. 4 1c 27/ FORER/REZR LI, BlLY A I/ NVOKFBELE2 Y
1A 7 NVDEMHBRE ILCHWEBNRR > T, BIEDH A 7 V2 KB T — 22 KT 5 &, ZRAR
T, B2 A 7V ERTHEI A 7 DHITL.L, B4 YA 7 1DHIF0.9& K A-EREEBI, £z,
EEETIIE 291 702 DHIZ0.8, F4 914 7 10DHIZ0.84 70, TEBLELH S /it L B%E
BEAEE, THROTARTRD b, ChIAMOICTEMP K544 v 7+ v b OFRERIEIRIRE
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NEHFEOILHIVBHR I, HOTERERE-IEE LD, BELERE -3BEER2RELL
LDEEZXLND. R LICHOEREH LT 5012, RBAC I VBB INIILHOBERPAE X,
B RETAGRICNECERN D LD THH D, LI TRABRIACKRE T 2O ERE L
TEIEDRELZ2 SN A2RBAFORBGCHRELRE L. T7hbb, AL LIRBRA %#60T
DBEAFIZH0BERE LB, R LG T CHREZHEELYRE L, TTEABEARA I
HEMBERERE OEHEE. BEHEBEOHAZEF A /AT LCTREDTE, 27/ T, ERMEBOHIIE 25
LI AMNL1.8, B3IV A IAPNLY, FA4H A IAN2.1THY, EEHEOHIE2 Y1 7 4p2.1, 83
G A I NP2.0, BAHAINAN2.6TH-T, WEABRAFOEE, THREN HEK L, LEBEREBRFOY
LI NVDOEEBL, F29 A I NVEAEBECLLEOENILHEI NS, RFARE T, B3 H1 741 H
1.0, BAH A 7AH1.0THY, BEEARTIE, F3 YA 7/450.97, 491 7 H1.22TH -7,
o HIVA VNOEHKER, BERBIRERUTH o YA 7NV EIBFERICHORERZ SV D
DEEZBND, BAY A IV LVOEEBE THOENEL LI LA EDHRVE LI X 5H R
IEHORE LI ENHRAE NS, BWREEREIERICNCERICHEDICNHC L 2HELHH Z LN
RENT, MERAEIIFig.5 iR LT,
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