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Phot. 1 =V=YERMEMELTEL—-—-DHE

Louvers made of Yezomatsu laminated wood.
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EWRERIL UHIGRANES, KFEEER, FXBornlicnd,

CRELHEEET B,

m R OB & B8

1. ®EOmHK -~k -#K  Fig. 1 Rl
2. REROFIELITE Fig 2 KRl

3. SRR

(1) =v=v#HK
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S
GLUE LINE LENGTH =3600
Fig. 1 &M —-— 0BRSS

Form and dimension of laminated wood used for louver.
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f. Ee, #Y, Ry BEEEXELBF L DIXFE LR,

iv) AA—7ee B 0em UEOBREAHN -7 LTRE 370em PbE LicbDXFEEINS,
iZL, 1D 7 I 72 HFMUER 7 —78HHEOTUTE DI, 7ok, AH— 7 X FEA» — 7,
TEAIE 1/10 & U, #EERRv Ay — A REsERR 2 ERT A L,

v) ECRREE----tbBD BUKR 127 R HECAILERES O,
vi) #REEMTEE - EBRat LT L, A7 =—2DIB1~2mm T 5,
vi) #ROKRE, HE---ERE T 5, ok, #IROAH, TABEZRELT, (i)~Gi) CRTE
REWRT HHM 500 BAEET H8MFL, EEMVBRUBETHTHEL T2 7, Phot. 2 IAH
##K, Phot. 3 IKAARIEHRDIBER L,

(2) B8R

R & Clear #i Knot 2, Fv 7 Patching
Phot. 2 A#L7-5 {7 Laminae passed the inspection.

#i Knots B Decay H5T  Insect holes
Phot. 3 A&#7  + Laminae failed in the inspection.
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ZORBRIIL LV Ly — LV RBIIEERERIE 2 7 I VRELESEIEESERIYHVSA L, b
% Table 1 TR L7,
Table 1. KB A L - EHH

Adhesives used for thistest.

@\ Type Name Manufacturer
Ra | Resorcinol-formaldehyde resin Plyophen 6000 Japan Reichhold Chemicals, Inc.
Rb 7 7 TD 441 7
Re 7z 7 TD 453 7
Ua |Melamine-urea-formaldehyde resin{ Plyamine TD 544 7
Ub 2 U-Loid 120 ‘Toy6 KoOatsu Industry, Inc.
Uc 7 3 340 v

WE{LANL Ra, Rb XU Re R LTZHKRT 1 boh— A FIEETEGRRXSHBOBRELA TD
473 M\, Ua, Ub X0 Uc EX LCMfL7 v &> 20% m%ﬁ%mv; 74 F-RIRAR
T4 b= FMERTERRSHBMOP 7 « 7 -2 LI, ok, BEROEAEIS %L Table 2 iR
Liz, ‘

4, B
(1) E5ERIOHEROYUE
1) HE--HR0ERLHEL 2 bRDL, KECERAE Fig 3 R LK,
D By, POEKEHEEAL, BRRIOTACEIKTOWEL, #R% Fig. 4
AL, '

i) ARH-e BROAK HIiZR B 5 WITBRETH D1,

(2) #HEOHAEE - BROSFLEIFEOLRCAKTHLOTHY, LOLE, GXRERIVAKH
DEFH LOCFEZRIAEFSRVOT, HROBSRIERL L, BR 10 P L HLTIMEEL LK,

(3) ¥5&

il
B 'oor NUMBER OF TESTING 490 2 100
5 gl AVERAGE 043 e NUMBER OF TESTING 1491
-ZJ : STANDARD DEVIATION 0.03 I 500 AVERAGE 9. %
%,. 60+ ol o STANDARD DEVIATION 09%
w 40F . 5.200
© )
%.zo- % 100
= ! z IR | 1 1
Z ©5 040 045 G50 055 : 70 80 :90 100 10 120 130
SPECIFIC GRAVITY MOISTURE CONTENT (%)
Fig. 3 F:7DOHE . Fig. 4 5 31 37 DgKE
Specific gravity of laminae. Moisture content of laminae.
. ' Table 2. % © & &% & '
Formulation of adhesives.

m - Resin. *  Hardner Filler . Water

RA | Ra---100° Parts: | . 15 parts — —

RB Rb--:100  » 15 » — —

RC Rc++-100  # 15 2 —_ —

UA Ua:-100 » 5 # — —

UBC (Ub:++ee+ 80) + (Uc:++-+- 20) 5 » 5 parts 5 parts
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i) oz 1 BRI LB ESERIR 6~8kg Ay MCTEDOTREL, Table 2 KRTHE
BT, BLA, 74 7 —is XN TR L,

i) BLBAE - BHEFZ72—r—F-2FHRAAT v, ¥ —%FH, HEEMN, BB
1E55BH =D 300~350 g/m? & Ltz (Phot. 4),

i) HERRER- R 2 T v A D L CHERRE R R TUE L s, 12~88 HThHOtz,

iv) BERE(EERFOEEE-----18.5~23.8°C

v) EREEERES BRI Phot, 5 KRTHEA L, Fo PHROERS I VIREAY, 75V
FHIRE 20om, BTHRIIL 20mm EED I X+ FERMEF e, EMEMNL 8kglem? L, iz
VY FERVCTENRRER L,

vi)  DREEAL--- o DB MR BT SE RS, No. 109, p. 32~33 RTHE LR UTh DM EGERI%
WL X 5 1o DIZMCIIZESR &\, Phot. 6 KRT X 5 KB ESKKKBMED~ » + 25T, Fig. 5
RT INENE R IR LI O T T % X ) KRR ORABR LA T5 & L dic, £EKEM A
OHEEBOERIvEMH L TRELFHE LI,

vi) BT 1A1ITRELL, fFEARSG
%, BER 1.5mYAThOt,

(4) BHEROEKMMT

BB OERM (Phot. 7) wBMHES
D 42" M ED FHIEIC TIE 55mm TR
XL, ¥f, AWEEDO 3P EHIMECT
£ X 3,600 mm AR &Y Lz,

5. IERMEERASR

Phot. 4 A7 Vo #—IC X BEERI OB
(1) RBREOENI Glue spreading with a spreader

“Phot. 6 HERH DEEEE(L

Curing of laminated wood.

Phot. 5 SERCH O HERHHE(F

Clamping of laminated wood,
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Curing condition.

CURING TEMPERATURELC)

Phot.. 7 H5& I ERH
Glued laminated wood.

HWERBRBHERE H135%

BUERBRIC X b 2 BACERM ORI
g 55mmxXEX 200 mmX FEX 3,600 mm
BT 150 KThBA, Zhi Table 3
CRT LS —A—HBALEEL IR
BRAECEKEDHE Y 5 b i,

(2) #HxrhRBOFEK

Table 3 IK;RT X5 LTHE Lo
BAr 28 RieonT, 0¥ OEERERR
TR0,

i) wETEY

ASTM D 805-53 WK XB%HET R, 7
BIMTRRBR 2 fT 7 DT, BRBREE OFEMIHE
Brgess, No. 101, p. 137~138 IRL
Th 5D TERT 5,

i) MHABTEN

ASTM D 1101-53 K& X BEIBHE LIE
ERR BT 0%, RBEOFEMLHKRD
Zedliss, No. 101, p. 138~139 KRLT

Table 3. /— 31— R LK E & h RS OAR

Laminated wood for louver construction and for sampling tests.

Kinds of adh esi% For louver construction For sampling test Total
RA 54 pieces 12 pieces 66 pieces
RB 26 4 7 7 33 2
RC 28 % 5 2 33 2
UA 7 2 2 7 9
UBC 7 7 2 7 9 2
Total 122 » 28 » 150 ~»
bHBHDTERT S,

i) RBRA ORAE

Lk o wIHETEE B L OTRAESEEORBRHA L, Fig. 6 KRTHE IR L1,

iv) ESEMERBROMSR

BIEVERERBR O#ER 4 Fig. 7, Phot. 8 3 XU Table 4 IR LIz,

6. EEMER
(1) BBRBTHMI

Table 3 KRTEMMTEOERM 122 AT L CcHicifE L, Fig 1 CRIHELHEROMI
{3 Phot. 9 TRT X 5 RERBBC S\ Titbhic, 7k, thbii7 ¥y FEERMC L ) B

HEFEhis,

(2) )l/'—/:—'@m%

N— S—DEES Fig. 8 KR LA, HElD 60 KioWTEHLHIEKR No. 1~No. 60 1L, 714
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Arrangement of louvers.
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Table 4. EEHERBR O R

Results on gluing faculty test.

Kinds of adhesives l RA l RB RC | UA UBC
I}
3 Shear strength (kg/em®) 86 14 87+ 14 I 83+14 | 8215 7613
E A o 98 97 9 | 90 90
5 Wood failure (%) | (75100 | (50~100) | (50~100) , (65~100) | (40~100)
% @ | Moisture content (%) 11.94£0.8 | 11.7+0.7 | 11.8%0.8 | 12.2+0.9| 11.6%1.1
el o
Temperature at the time ~ ~ ~ ~
% % of tontivg 1) 26~33 25~32 25~32 26~32 25~31
8 Number of testing 198 126 108 36 36
& § | Percent of delamination 2 2 2 2 2
R % o~n ©~5) ©~5) ©~3) ©~3)
O | § | Moisture content 12.7 12.9 12.5 12.7 12.8
= | _before testing (%) [(11.9~13.2)|(12.3~14.3){(12.2~12.8) (12.4~13.2)|(12.6~13.1)
& | Specific gravity before 0.43 0.44 0.43 0.44 0.43
E | testing (%) [(0.41~0.45)1(0.41~0.47)1(0.39~0.44)|(0.42~0.46)|(0.42~0.44)
R | Number of testing 24 14 10 4 4

Table 5. {FHRAEFERIL V- —DEF

Relations between the kind of adhesive and the number of each louver.

Kinds of adhesives ' East side l West side
RA

No. 1 ~ No. 27 No. 61 ~ No. 87
RB No. 28 ~ No. 40 No. 88 ~ No.100
RC No. 41 ~ No. 54 No.101 ~ No.113
UA No. 58 ~ No. 60 No.117 ~ No.120
UBC No. 55 ~ No. 57 No.114 ~ No.l116
m s 3 v

BLERAEER = v < Y ERMIC oW T, EARKC KT 5 8ERR, EREQODIL S OCCMHABTENE
ORETR L UEARBREMHDO T EIL L2 THE Ui, T ORFIEEYCER SN ERM L — -
OEBHOBREBBC KT HERAYRORB[TCEORETH S, BEFHITRICTD LIIERM v — 1~
OFA L LT, ¥TiboMhctt U TRl EiEL — - OBANST Az &, H2, FEHc
2B I 5 AR OTENSIE AT bhiihok s &, 831, M OMELD o
LThbh, RELLTUL, BECELTRKRORMFARCTFREAE L L 2bfb 2 Lt TEs, OF
Z, thbr—A-05BOEMPRLHETHHFL LT, 7, ERMA— - 2858R bkt
NTRMAEROMML > 52 &, 2, BEFERAPCTEN, Ev», BhigEE2ELCEw22, £0
fh, £B, 7F7AF 27, aVv7) - EOMBLERLICL EOBERENELDND, £ T, 4
BRIhLORZWPLI T B0, LEEMOFELHEL TR FTETH S,

3z B

1D~8) MERABFESRE, 130, (1961) p. 123 IRT IO LA L,

9) EBEME: ERMCETIHE (B3 REMIELEREH L T5 =V~ v ERM oGSk
L EEERRIC OV T, MERPFRERE, 130, (1961) p. 115~124.

10) EHEME - EEE: AL (E48) e ERBERM ogEgEitcovT, FLE,
130, (1961) p. 125~132.

1) HAXRBSECAEAS  BEAEOE LAY, B MR, (1958, . 33)
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Studies on Laminated Wood (V).
Gluing tests on Yezomatsu (Picea jezoensis Carr) laminated
wood for exterior use.

Minosaku Sucano and Minoru NIsHIHARA
(Résumé)

When the building of our branch station in Iwate prefecture was about to be constructed,
it was decided that laminated wood should be used as the material for louvers around the
meeting room. The gluing tests on Yezomatsu laminated wood, at this opportunity, were
projected. Yezomatsu laminated wood glued with several exterior adhesives was prepared and
the gluing faculty test was carried out. At the same time, the louvers made of the laminated
wood were installed around the building and the louvers will be hereafter observed over a long
period in order to investigate durability. The appearance of the louvers is shown in Phot. 1.

1. Test process

(1) Form and dimension of the product are shown in Fig. 1.
(2) Test process is shown in Fig, 2.
(3) Materials for this test.

(i) Yezomatsu laminating stock::: Sawn boards were selected, graded, kiln-dried, cut
and surfaced.

(ii) The kinds of adhesives for this test are shown in Table 1, and the formulation of
adhesives are shown in Table 2,

(4) Preparing test.

(i) Specific gravity, moisture content and grain of each laminating stock were measured
and dry-assembled.

(ii) Gluing

a. Glue was mixed by hand and prepared.

b. Glue was double-spread with the roller spreader (Phot. 4). The amount of glue spread
was 300~350 g/m?, per 1 glue line.

c. Assembling period was 12~88 minutes,

d. Clamping operation was carried out with screw clamps (Phot. 5). Gluing pressure
was 8 kglem?.

e. Curing operation was carried out with the apparatus shown in Phot. 6 and the
curing condition is shown in Fig. 5.

(5) Gluing faculty test.

Test pieces were sampled out (Table 3), and the test specimens were cut out (Fig. 6).

Initial gluing strength was tested with the method ASTM D 805-53. And durability was
tested with the method ASTM D 1101-53. Results on the gluing faculty tests are shown in
Fig. 7, Phot. 8 and Table 4.

(6) Application test.

When louvers made of the laminated wood were installed, an aluminium number plate
was nailed on each louver. The arrangement of louvers is shown in Fig. 7 and Table 5.
The louvers will be hereafter observed over a long period of time in order to determine
durability.



