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Table 1. Materials used as lamina of composite panel.

. : ! al

g’zssplfoct?—:gtoir\iigf Materials “ Symbols 1 tii%;lr{lire;’s‘é i‘ Spec. grav.

o \;)X?ége Jauan sliced veneer (for decoramve‘ V(D) — 0.3 \ 063

ILauan plywood ‘ Pl | 6.0, 21.0 0.63

lWood fiber insulation board i 1B 9.0, 12.0 | 0.26

Combustible |Particle board i PB l 22.0 ? 0.67

;Bagasse particle board BaB ‘ 25.0 j 0.36

;Paper honeycomb |  Hc 9.0, 150 . 0.026

Polystyrene foam st 9.0, 150 | 0.013

: PI(FR) 4.0 | 0.63

Nonflamable %%?Itlitc)le board (treated with fire retardant PB(FR) | 29 0 ‘ 0 64
N ____agent) | o ' i .

Semi- Cemented excelsior board ExB 9.0, 12.0 | 0.67

incombustible |z o poard GyB 9.0 ﬁ 0.90

Aluminium plate Al 1.0 | 250

Incombustible  Perlite board . Per 9.0 | 097

Asbestos-cement board i AsC 4.0 } 1.78
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Table 2. Gluing of surface materials and core of composite panels.

Construction of composite panel*!

Gluing face-core-face of base panel*?

] Nominal

Panel 1 o ; lEl)‘bierved ;
No. | Decorative Base pane Adhnesive | Spread Tempetflar-e Pressure | Time thlcpaleeesls oft 1cpanneeslso
face material Face Core back (g/ft%) ) (kg/cm?) | (min.)
|
1 |v(D), 0.3 — 'Pl, 21.0 — — — — — ’ — 21.3 21.3
2 (V(D), 0.3 — PB, 21.0 — — — — — — 22.3 22.3
3 | V(D), 0.3|AsC, 4.0 IB, 9.0 AsC, 4.0 Epo.*3 25 115 2 12 17.3 15.7
4 |v(D), 0.3/A], 1.0 IB, 12.0 Al, 1.0 Epo. 25 115 2 10 14.3 12.8
5 V(D), 0.3 PI(FR), 4.0 Hc, 9.0 PI(FR), 4.0 |Epo. 25~30 115 0.7~1 10 17.3 17.7
6 | V(D), 0.3AL 1.0 Hc, 15.0 Al, 1.0 Epo. 25 115 0.7~1 7 17.3 16.7
7 |V(D), 0.3PI(FR), 4.0 St, 9.0 PI(FR), 4.0 |PVAc-U*t 25 15 0.05 17.3 17.6
8 |V(D), 0.3/Al, 1.0 St, 15.0 Al, 1.0 PVAc-U 20~25 15 0.05 17.3 17.5
9 |Vv(D), 0.3 — PI(FR), 22.0 — — — — — — 22.3 22.3
10 |v(D), 0.3 — PB(FR), 22.0 — — — — — — 22.3 22.3
11 |Vv(D), 0.3 PI(FR), 4.0 [ExB, 12.0 PI(FR), 4.0 |Epo. 30~35 115 4 12 20.3 17.9
12 | V(D), 0.3|AsC, 4.0 ExB, 12.0 AsC, 4.0 Epo. 30~35 115 7 15 20.3 20.0
13 |Vv(D), 0.3 — GyB, 9.0 — — — — — —_ 9.3 94
14 |V(D), 0.3 — PerB, 9.0 — — — — — - 9.3 9.2
15 1 Vv(D), 0.3 — BaB, 25.0 — — — — — — 25.3 257
*1: Meaning of symbols is given in Table 1, and number indicates nominal thickness of the lamina.

*2 .

*3

*4 .

Gluing decorative face material to base panel was done as follows :

Adhesives : Mixture of polyvinyl-acetate adhesives (70 parts), urea-melamine adhesives (30 parts), wheat flour (30 parts) and

Spread :
Pressing :

Pressure :

a kind of fire retardant agent (30 parts).

20~25 g/ft.

110°C, 30 min.

No. 3, 4.

: Modified epoxy resin adhesives.
Mixture of polyvinyl-acetate and urea resin adhesives.

8 kg/cm? for panels of No. 1, 2, 9, 10, 11, 12; 5kg/cm? for panels of No. 13, 14, 15; and 2 kg/cm? for panels of
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Table 3. Kind of test and shape, size and number of specimen.

Kind of test S}npe and size of specimen i Number of specimen

Tnmnml conductlwt} 20 cm Clrcul(n phte 3

Warp 5050 cm Square plate 3*s
’//\H; Short span (A7h*3+5) 5 cm Rectangle 3
Bending strength . 7 | S o et - :
and Modulus of | I Long span (55" 4+-5) 5 cm Rectangle 3
Elasticity ‘ *2‘ Short span (17h+5) 5 cm Rectangle 3
! Long span (55+5) 5 cm Rectangle 3
Fire protectivity 303230 cm Square plate 3

*1

: Bending in the direction parallel to grain of decorative sliced veneer.

*2: Bending in the direction perpendicular to grain of decorative sliced veneer.

*3: The span is 17 times as large as the thickness of specimen h(mm).

*4: 55 means the span of bending.

*5 . Except for panels No. 4, 6, 8.
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A - oK - BB - ?KZK c IR A xAD 2, 3OWHE
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A Heat conductivity of specimen.

A2 : Heat conductivity of control (known) specimen.
Si: Thickness of specimen.

Ss: Thickness of control specimen.

f, : Temperature of copper plate () in Fig. 1.

f: . Temperature of copper plate (7 in Fig. 1.

@ : Temperature of copper plate ® in Fig. 1.
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Table 4. Thermal conductivity of materials used in the experiment.

] .
Materiatn Thickness | JB66 JORt ORI (B ey Pata from
) lovendried.| (%) | ot | 0¥ [0+ 0,/2% (Keal/mhC) | PIPHOSFAPRY
(13ply),

V(D) 0.3 0.53 13.0 74,0 42,5 58.3 0.12 0,13

Pl 5.6 0.63 12 .4 73.8 53.2 63.2 0.13 0.13»

PB 22.9 0.64 11.2 73.3 31.5 52 .4 0.12 0.129

1B 11,9 0.26 11,5 72.5 28,2 52.0 0.052 0.035~0,056%»

HB*3 3.9 0.90 84 | 73.3 | 53.3 63.3 0.16 0.15%

BaB 25,0 0.36 121 74.3 25.5 47 .3 0.081 -

St 9.0 0.014 2.6 75.5 29.0 27.3 0. 047 0,035~0,045%

St 15.0 0,012 45 | 773 | 237 50.5 0.047 0.035~0.0459

Hce 12.0 0.026 7.5 75.8 28.3 52.0 0.066 0,065%

As*é 2.9 0.90 1.4 71.5 51.0 61.2 0.14 0.13»

AsC 4.0 1.78 7.9 71.8 60.0 65.9 0.43 —

ExB 13.3 0.67 9.2 76.3 30.3 48.6 0.11 0.14»

GyB 9.0 0.90 16.9 76.5 46.0 61.3 0.23 0.10~0.15®

PerB 8.7 0,97 5.2 74,5 45,5 60.0 0.26 0.109

Al 1.0 2.56 — — — — — 1809
*1: Meaning of symbols is given in Table 1.

*2: Temperature of copper plate ® in Fig. 1.
*3 . Temperature of copper plate @ in Fig. 1.
*4: Average temperature of test specimen.
*5: Hard board.

*6 : Asbestos.
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2. Thermal conductivity of

meterials used as lamina of
composite panel as functions
of specific gravity.
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An: Average heat conductivity of composite panel.
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4; : Heat conductivity of /-th lamina.
d; : Thickness of /~th lamina.
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Fig. 4. Apparatus for testing warp of
composite panels.
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Photo. 1. Warp test of composite panels.
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Photo. 2 Curvature-meter used in the test.
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iz 20°C, 95% RH oM ic REsn s, (o & FoBigeks, 20°C, 45/95% RH
EMEEET %o AR Photo 1 i),

C DG CE00ME IR X e, Hbie, R A 5L, 200C, 45% RH o8
JiENIe, TEEICHHE LT, 500 BIBAR 2 fr7c v, o b oW s 5% 21 O
WO L% JE L ics

W ORE S L OB KO0 TH D, by, R o, 4 KO HhAx
&, ok, Pociv e+ 20em oM E o, 20X10Xx 1 (BX) mm OHF 7 A
Fai oo (Fig. 4 21, Photo 2 w4 ih#it%, 77 Ak kick <, 4%FHEo,

Table 6. Expression of warp.

Kind of warp J Expression

Bow / Bow ilelg?t in AA* 1000 %)

| . R
Bow 1 r .?Ow,mﬂﬁmlﬂl¥3,xumc%>

(Bow helght in CC") —(Bow helght in DD) 21000 2)
l
(BmvhﬂgminIﬁT);(BmvhagninCC)leX%)

Twist
or

*: Meaning of AA’, BB, CC', DD’ and [ are shown in Fig. 5.

A v 400mm et S AR e @ A JURE Lo A N

Table 6 I, K0+ L, R UHROFEMiO =S G I,/ Grain direction of
— sliced veneer

DA R B £ (decorative surtace)

_mgwﬁ@xﬁm EI ORI el c N P | ’ : e aop™
ARV IBRELDE, inELC L TH D, D X e T
Lo L, —#e, _@b%#mbbhfﬁbm, A h

¥, COBEEDEDIKE, ALV 5 (400 Fig. 5. Expression of warp (ref. Table 6).
mm) Ch T, R coRic k2% 500 (=2000mm) TR LAME LD, WK+ 5 -
TrET 2 s b, o ok, Table 6 @R % Hw 72,

RUROHEKIE 2008 H D, MHETMAEAFEL <, 508 TH L, & TH,
EHOMR S AEE LT, ThFhoRMi o TEEN xR Thsn () citgcEs)i
DR A T,

#I AR wEE R s e, WEMOHBEr s TRIFE A D, chick>T, REmOHE
MAx +1/100mm PIRic s & 2 bh, LksnoT, Kok ko UhoEcRe1E+0.0025
WHNTH D

ORI x0T, No. 4, 6, 8 %< 128D <5 r1IcDonT, %31, 3610
REp A fT e Dt. & OH4A, Photo. 1 iR+ ko, KiEx 3IAHEL, o, & 47,
Fl12fic, #FEEO < F L LKoo, FH2iE FRcEE L, RBRE TRy, chvk 38
ol o i T, AR AT O AR e T,
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Table 7. Average warp and recovery of combination panel.
(20°C, 45/95%HR, 500 hr and 20°C, 45/45%RH, 500 hr)

Thick- [, T n

Panel | o . |Dess of lgfd Ty* | hy¥ | Tg# | Bo¥d | To¥ | Tg¥ | he®  (Sta- bow/

No. panel warp (hr) | (%) | (hr) | (%) | (hr) | (hr) | (%) (bili-h in

(mm) | ty |bow |

1 [gl(D%,l 0.3 21.3 |bow /| 180 [0.21 |500<[0.20>| 27 | 50 |[—0.01 | A |1.40
» 2l bow 1| 60 [0.15 350 (0.12 | 20 | 70 |—0.02 | A
twist | 370 [0.08 | 500=[0.09<] 130 | 450 |—0.04 | A

2 [gén)g,zods 22.3 |bow /| 500<(0.20>| 500<| — | 47 | 400=—0.02=| A | 1<
» a2 bow 1| 500<[0.18>| 500<| — | 30 | 100=< —0.03= B
twist | 3 [0.01 | 100 10 0 | 3 |-001 |A

3 | (V(D), 0.3 15.7 |bow /| 80 [0.21 | 400=0.18= 31 | 110 |-0.05 | B | 0.96
{f*BS,C’T‘i‘O bow L 80 (0.22 |400<0.192 42 110 |-0.03 | A
AsC, 4.0 twist | 1 [0.01 |100 [0.01 | — | — — | a

5 | (V(D), 0.3 17.7 |bow ~| 320 [0.37 |300 0.37 | 80 [200 |=0.03 | A |1.32
[g‘C<F§>4 4.0 bow 1[100 [0.28 |400 [0.24 |110 | 170 |—0.01 | A
PI(FR), 4.0 twist | 40050, 23=c| 400=0.23=c| 150 | 500<|—0.07>| B

7 | (v, 0.3 17.6 |bow 7 100 [0.33 | 500=0.31= — | — — | A l1.50
gtlnggg, 0.4 bow L| 60 10.22 |400 [0.18 | — | — — A
PI(FR), 0.4 twist | 500<[0.18<| 500<[0.18<| 300 | — — A

9 {gl(g?)é)ogzo 22.3 |bow #| 450 [0.25 |500<[0.25>| 450 | — — | al1.78
, 22, bow 1| 170 [0.14 | 300 0.04 |500 | — — | A
twist | 500=<[0.09=| 500<[0.09=| — | — — |B

10 {‘15192%’130'322 o| 223 bow/| 4200182 500<0.18>] 27 400 | 0.03 | A 1<
), 22 bow 1| 115 [0.16 |400=[0.15= 14 [350 | 0.04 | B
twist | 3 (0,01 | 160 [0 0| 3 |-001 | A

11 | (V(D), 0.3 17.9 |bow #| 150 10.29 | 400=|0.28=| 80 |500<|—0.02>| A | 1.45
[IEIX(E’R)Q, o0 bow 1| 100 (0.20 |500<0.14>| 70 | 140 |—-0.01 | A
Pi(FR), 4.0 twist | 300 (0.16 | 400=|0.02< 260 | 500<|—0.04>| B

12 | (V(D), 0.3 20.0 bow /| 40 [0.14 |300=0.11= 24 | 50 |—0.04 | B |1.08
{gj{%, 41197 bow 1| 50 [0.13 |300 10.08 | 24 | 60 |—0.03 | A
ASC, 4.0 twist | 20 (0,01 |200 (0.11 |110 | 500</—0.01 | A

13 {V(D), 0.3 9.4 |bow /| 200=0.17 @ — | — | — | — — Ipli<
GyB, 9.1 bow 1| 11007 | — | — | 3| 3 —0.05= D
twist | 250 0,02 | — | — | — | — — | a

14 {V(D), 0.3 9.2 [bow /| 120=0.08= — | — | 1.5 3 |-005 | A |1l<
PerB, 8.9 bow 1121 0.07= — | — | — | 3 [-0.09 | A
twist | 200 0,07 | — | — | — | — — |'B

15 {V(D), 0.3 25.7 |bow /| 500=<(0.25=| 500<(0.25> 11 | 300 |—-0.07 | c | 1<
BaB, 25.4 bow L| 20 [0.19 | 80 [0.15 4 | 20 |=0.06 | A
twist | 7 0.01 | 80 (0.0l | 3 | 11 [-0.02 | A

*1

*2
*3

: Meaning of symbols is given in Table

1, and number indicates thickness (mm)

of the lamina.

: Refer Table 6.
: The meaning of the symbols is illustrated in

Key

the figure at top of the next page.

*4: Estimation of stability :

A hy=0~0.0209,
| B: hy=0.021~0.0502,

| C: hy=0.051~0.100%,

D: hy=more than 0.100%.
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J—»

Absorption ot Desorpiion ot
>  20°C,95/45% RH —= 20°C. 15/45 % IVH
S L_«//}7ﬁ\\$>*~ [
W
N Ay i F 4 - h
RS v ! hy 1 FTme—a v ’ '3
g*}i’ H T H Hinda ‘/-». = ,T_//l;
| i | 2 o
=3 | : DT
“ ' ! 1 1
~ S 1 L 1
. 7, 0—> Ty 7 500h

3.2 EBER L EE

20°C, 45/95% RH o F T 50015, 20°C, 45/45% RH o F ¢ 5008FH 0 W+ 1 7 L £
WO A< H DY ERUAOWERR BT L, K 3L OPLNLH#EY, Kcgrod
L Table 7 DMWY TH A,

— e, Kooy, MEORE FMORO & S, WEME e L%, LUK
YU, PS5, chuk, A AR ORSHR OIS LD TH A D, &k,
B ogacry, —EUKoA s Lreth, bafrL -, PHicEd 5. CoREND
i, WIREEO DD 23, —#s -ty PRt boEEXBRD,

RUROLE, Hrxwic LT, WM T — 2209, & o> T kA, Wi+ s
I 2385 %,

Fcok U Ty, hy, Te, hy, To, Ty, hy 20, MMEF3ICTR LcE%lds L OHV ORI TH 5,
¥ &, BRS00ME i ks 2R v (hy) I X2 THliLAaA 4 €Y 54 — D,
BXORNOBERIE IR TW D,

Table 8. Classification of results of warp test.

Group} Panel No. and construction ; Feature :Reefnecr(;
INo. 1 (V(D), 0.3/Pl, 21.0) | Large bow and twist, |
No. 5 (V(D), 0.3/PI(FR), 4.0/Hc, 9.4| bow /#=1.3~1.8 bow I,
/PIEFR), 4.0) but good recovery.
I No. 7 (V(D), 0.3/PI(FR), 4.0/St, 9.3 Fig. 6
/PI(FR), 4.0)
No. 9 (V(D), 0.3/PI(FR), 22.0)
No. 11 (V(D), 0.3/PI(FR), 4.0/ExB,
9.6/PI(FR), 4.0)
No. 2 (V(D), 0.3/PB, 22.0) | Twist is extremely small, bow /7 is |
n {No. 10 (V(D), 0.3/PB(FR), 22.0) slightly larger than bow |, and re- | Fig. 7
No. 15 (V(D), 0.3/BaB, 25.4) covery is good.
No. 3 (V(D), 0.3/AsC, 4.0/IB, 9.3/ S Twist is extremely small, bow /=bow
- o 1 ?;?5)4-(0))3/14 C 4 O/END 11 7 1, early equilibrium bow, and good ; Fig. 8
.No. , U, sL, 4, XD, a .
‘ AsC, 4.0 recovery.
v “No. 13 (V(D), 0.3/GyB, 9.1) 1 Noticeable thermal warp, unstable be- iFig. 9
‘No. 14 (V(D), 0.3/PerB, 8.9 | havior. ‘

J— 32 —_
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¥, 2N AEAYR~<5 L, No. 13 0B RA— Faiéh &+ 5EE 2B,
EREDAFALE, TRT, DEOBWAREY T4 — (D TWDEWL D, $1, EDR
Boazanb, B AR5 Lic ko, BROBHET RO 0 HNEMTIROR O ICEXT,
G kE<BENB T Labn b, Thik, BROMBMETRICKT B AT A DMUN, ZPER
roTtHshsc BRI DEEZELDNR B, Lo T, #i, EH»LEREI
T L HE I, BHEHFROR Y OFA, BAEKHEORD LDV ILLE2THES D,

OB, EHRSEC X 2BEHHE T I 1D, BMcEBEOEWT AXA L » £ 2 v b
HRED LA, MHEREOBWHMEZERT 2L &R, RO LAarb, EROBER, b
F BN,

XC, Hx0 Hax @3, Fodie, EondHEDEZELW S —7 R"E DD,
Table 8 BE DI/ N~ T LB A E LD bDTH S,

Panel No. 7 (V(D), 03 /PIFR),40/5t,93/PLIFR), 49)

i
! \}V | ————— 1 Bow [/
- - — © Bow {
e | [ |
|
ot L0y
&:/o//./ | ek f
1 P 4
= =
/ 5 /0 }
S0 100 0
L _ Time o h 58 ) J B
“Adsorption at20°C,95/45% RH b~ Desorption at 20°C, 45/45 % RH

Fig. 6. Average change of warp of panel No. 7 (V(D), 0.3/P1(FR), 4.0/St, 9.3/P1(FR), 4.0).
The same behavior was observed on :
Panel No. 5 (V(D), 0.3/PI(FR), 4.0/Hc, 9.4/P1(FR), 4.0),
Panel No. 11 (V(D), 0.3/PI(FR), 4.0/ExB, 9.6/P1(FR), 4.0),
Panel No. 1 (V(D), 0.3/Pl, 21.0),
Panel No. 9 ((V(D), 0.3/PI(FR), 22.0).

Panel No. 10 (V (D), 03,/PBFR)22.0)

- [\
)
)L

PSS vesoatnl I
lo/':g/ ) %{ TVl

/ﬂ/ } ~y \‘:::2: ! ‘
- [ R
! ] 10 55 100 509
i 510, 50 100 500 5 Fime (Al
~Adsorption at20°C,95/45% RH ~ Desorption at 20°C, 45/45 % RH

Fig. 7. Average change of warp of panel No. 10 (V(D), 0.3/PB(FR), 22.0).
The same behavior was observed on:
Panel No. 2 (V(D), 0.3/PB, 22.0)
Panel No. 15 (V(D), 0.3/BaB, 25.4)
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1) 27— TaEWREEM, FdtWelsry N A4y FWEEME 425 50T,
FE AR LT, No. 7 O xO¥E&%, Fig. 6 w74, MobWbnk ko, KO
L U OMEAIER K F L, bm%,%mwmwhw&MMbww 0@%mzb<m

Lo oiuid, BEWINRLIEROGE LD, FLLRKEFvboT, ToORKX, FEHcHS
LT B E RO ERER &l o | o 8L Huk% SILE 9.
Wt BT, Ok Dk &I S AL, BR oM Tr, IR L uwiv o

B L, COEMLAEDE, AXEY T4 —HELELR L
2) =TIk A=F 4 7L« A F%?Ajgiﬂ‘&ﬂ%/izzwc, TOREHFEEHE LT,

No. 10 @ <xr0aEt, Fig. 7 wWiRkd, Kool enn kO, chbd srik, 3k

A EAUNAE U $7, ok, BRECETDZONB T nsy,  F bk, WIHE A Rl
Vi ZOZ U, BRSO NG L, S=T 4 7R~ FNORNIIGT) O

B oD RS L L EbND nit,%WQM%wm&wmmﬁﬂﬁw®ﬁom &

EM L, T CHIENKREIVEE TS D, S5, ROMEY A D &, Wi DRE

mm:amuwwiiﬁL,Smmlﬂtui'*i, f Ddhtﬂﬂnin,k (M)btﬁébmu\ LizmoC,

500MERE] 1= M U SER & 2wy, BRI v, 0 kv RIE R
Mﬁif%GU
3 s =T, TASAL AV MRICE DY Ay FWELME D 501D 7

5
Time (A) 0 Time LN
T lasorption at 20°C,95/45 % RH == Desorption at 20°C, 45/45 % RN

Fig. 8. Average change of warp of panel No. 12 (V(D), 0.3/AsC, 4.0/ExB. 11.7/AsC, 4.0).

The same behavior was observed on :
Panel No. 3 (V(D), 0.3/AsC, 4.0/1B, 9.3/AsC. 4.0).

Panel No.13 (V (D), 03/ GyB,3/)
04—\“ : . ] 5
N i T
1 - ) Bow i |
o ool b ) T Twmst
~. / o™ Lo Cs ] i
=0y "\’ b Ao | -y T — -;-‘g,;._,ol.—o-ﬂ“—bvo-o“
Ul - 0w 7 . |
\ \_ i\"\—o—__%( Vﬂ,ﬁwx \ 44444444 o~ (,A"”' l
0o ! ] s g T /{’:—,w"-% L IS N T —|
[ ] __} T / {[:::.‘:.::r?""'“‘*“' T i
—orL I - B
/ 5 10 __. 50 100 o500 7 510 50 w00 500
Time ¢ (28 Time ()
s pdeorption at 20°C.95 /45 G RH b~ Deceintion of 2070 45/45 U RE

Fig. 9. Average change of warp of panel No. 13 (V(D). 0.3/GyB, 9.1).
The same behavior was observed on:
Panel No. 14 (V(D), 0.3/PerB, 8.9).
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N—7T, FORENAZBE LT, No. 12 o sx1r08E&%, Fig. 8 wirnd. RorbHb
ML I, TRBLOAFAE, FA—-FIHERKBK, GEAERINAEE LRV F 2l
O XD, EMHoMFRMESE V2D, BIROR G & A EBNT, dicid Bowys<Bow |
DEAELH BN, FA—T NIRRT, K&k, KookKkE (h) 235, HEAHE
VWS TN ET, chid, TAXRADL s w4V MROREBERECEFZT 2 D EEbR
Do Lo T, WBERT 5K ORAEEL, BhclEELRL TV 5,

D IA—TFNE, BEEA—-FBXUOA=F4 A= FVeEMET2b0T, 202201,
MZBOEBEUEIFELLEWORELT, BEOLTRAE WA, IFHICEE DTV 505, RIBHE
AEBC BT 2BRECRE LN &, BERBERCKST 2Bk ERMK 025, R
HTHbr, AEA— FefEMET 2 2 r0faoflst, HleLT, Fig. 9 wrd, cib
%mkﬂuﬁtm Ko & AEENABERC XL 5D TRARL T, KOOERE - ik o AR

HEMEEMOBBIENRR TR WM EEZ DN L, AEA— VEMO <20, FFI
¢ﬁ¢aﬂW%ab EEMNOZE LS FE AT, A=F4F A= F2EMET5ED
i, BB O—FRRY e BE S 2R, R ZE L ABE Y RL, &<, Rinndkl,
e, EEELEFTH S,

4. MlFaEdR L UBEHREK

HAWDOIHEEDO S b, BECKAECHWONIBEGRIEE RO, HTH@E
LIMEER TH Do WRICHEDO/NIWHE A AWV EAIR T, WEOIKFE AWERE /)
X<, FRKERAMIC L BEEAKE Wiz, HAWRNEAM AR ST 225 28546013
Bt 2S00 52580k LT, Flnwikbdr4d U, ¥z, ABOKFER AW X 2T
RS S, PN AFMBEIC LML RV e/t b, REBRC Table 2 ©wxRT1580
BEEWC W T AR AR S g s X okiRhT o 2 FBEORM AT 2T, EDKFERA

Wr DR A R,
41 EaJE
ARk, Table 4 iR+ X5, Av#E
ZEMT DMEAEIC AT L O EHMAFEIC L Ok 2 1
HObDOENFRILOWT, BEWARVYDBHD
LEWARVOLOE IATOMHEL, Ern
t, Ok, Fig. 10a @ X S, FREPHET,
W%@tbé%k@OO i o e B R A 4T s
, BEvwbor, #9, Fig. 10bo k5K, A
f%L@®%%m,M%mﬁ%¢&L@,:®
HoomE2H|E L, MEYRWC, Fig.
10a x> LT, A-tv 55cm gL

B ATV, BEEA R 2,
4 -2 EREREEZE

Table 9 (T HEE ¢ LR E O flE

— 35

<o

L ] h
T T
“ N
mszjw/wh
1_“‘ P [ /4y/)/7
fyiload at proportional Limit.
v deflection at proportional
Limit.

(6) P

& luih

]
F——l=a/s— D -
—A/,_,—-‘l-A/2 /g —
[ =550 ———"r
E=3R(L-1)(/ §ybr°
y’:deflection i span t’
at proporlional limit.

AL

Fig. 10. Loading diagrams and formulas.
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HROPHEL TS, REE, EAY (AAV/RER 1 1/h=20~60) OB/ OME &,
Ay (I/h=15) OBEOBREDH, EASVOBEOBRED XL EBE AT 5, A
Ry R R E OB A O M RE &R T 0BG OMEREUL, B X0REOHE KT
HHENRTFREINT WS, ¥, TOERLDLEH IR L2 708 AMMHER G OMESHEL R
NTwdo RPEOR WO, RETIFRFICHEERERE2EL T, MFRROTEn
DIebDTH D, LNTLDOEAICDONWTHERS,

421 pTEE

27 O AMBOBEVWEAFE T, AvaELVWEAE, ¥R, 27 OKFRARBE
MEFTLTLES, AAVORWHODTD, 27 ORAMBELEL JEVWHRE, &Y,
COBErERTH D, DL D RBANE, BERO skin stress THEXEE T 5 ORI
MThwn, TR, EHelERARL, ¥BOoMIRERKOXNTHEE L EL EBO
BWRTTE LT, ARVOEDHNRBEY Tlhmolciod, AAVEMILLZ LiIckoT, Wil
Foig Al bFcEoebork, No.o 1 (1) Xt No. 11 () odboldrerio
oo Eilo, ARVOEINEFE, WERENKEIVLD, BRR)AFLVYEaTLTD
MECi, WMEATOa27008N0 X oT, WENREINSONFENT, REAF=
—~VOMMEBEOHINMBEL D, MEOKRMBEETS L, ¥, AaEMOL D (No.
1, 9 »EBOBIARLTWAEIED, TAI=TAREA VY2 b—Ya VE— FOMEYR
AF L (No. ) ik, L, ¥AMBESECATHE, »R0BWHETEAS LEBbR %,
1, 208 EH %52, HAAVYOLDEEAASAVOLOOMENRE, FHicTHELYELR
Bawk, BRocthnd, 1EWELRL, e AioBHecd, ASvOoREWH®
BENELS TS, chd, £ T2RAMEHEMILNOLENDBRO L TH D, HMITH
BritEolt (WHME o/p) 2%55%, ARBEMEESTWEb0 (No. 1, 9) nEHO
A TRLTWD, cRIERLT, TAXA L AV MIEAHAWE2 VAT 7V v (No. 3,
12) RHERKE R B, KEEREFCE . E—F4 PA—-FEMOLDO LR UE
BRCEVe LrL, 7TAIMELRANCEE 272 Y FMy LD, 270N
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Summary

Thermal conductivity, warp with moisture change, bending strength, modulus of
elasticity and fire protectivity of fifteen composite panels (Table 2) made of basic
conbination of fifteen commercial sheet materials (Table 1) were determined and dis-
cussed.

1) Thermal conductivity

Test results are shown in Table 5 and 6. From the results, following conclusions
are conducted :

1-1) Thermal conductivity of composite panels can be computed from that of

laminae, with practical sufficiency, except panels having paper honeycomb core.

1-2) The relation between thermal conductivity and apparent specific gravity can

be changed to some extent by suitable selection of the combination and the thickness

construction.
2) Warp with moisture change

Face and back sides of composite panels were exposed to different climatic condi-
tions (20°C, 95% RH/20°C, 45% RH) for five hundred hours, and then, to equal condi-
tions (20°C, 459% RH/20°C, 459% RH) for five hundred hours. Bow and twist of panels
measured during this adsorption and desorption cycle of moisture are shown in Table
7 and Figs. 6~9. From the results, following conclusions are conducted :

2-1) Warp in sandwich panels depends mainly on properties of the surface materials.

2-2) Panels having plywood base or surface twist most, but recover sufficiently.

2-3) Temporary and pecuriar bowing of panels based on gypsum or perlite board

observed at the biginning of adsorption and desorption of moistuse are seems to be a

resultant feature of thermal expansion (or shrinkage) with moisture change.

2-4) Warp in the panel based on gypsum board is unstable and the recovery is

smallest.

2-5) Decorative face veneer brings slight inbrease of bow of composite panels in

the face grain direction.

3) Bending strength and modulus of elasticity



WA - 2K B - KA -k - G w102, 3OME

Two kinds of bending test (Fig. 10a and 10b) were carried out and shear deforma-

tion and failure were discussed. The resuls are shown in Table 9 and the following

conclusions are conducted :

2y

3-1) In beams of the composite panels having light core, shear failure of the core
takes place first.
3-2) Panels of aluminium or asbestos-cement surface have high modulus of elasticity
and, above all, the combination of aluminium surfaces to wood fiber insulation core
seems to be the most advantageous one.
3-3) Panels of plywood base or surface have the most excellent strength.
3-4) Resistance to the horizontal shear deformation of core materials of the composite
panels is in the following order :
Perlite board>Plywood>Cemented excelsior board>Particle board>Wood fiber
insulation board>Paper honeycomb>Bagasse particle board>Polystyrene foam.
Fire protectivity

Fire protectivity of the composite panels determined by means of the procedure of

JIS A1321, was shown in Table 10. And the typical progress of temperature at the

center points of heating face and rear face of the panels during test, is shown in

Figs. 10~17. From the results, following conclusions are conducted :

4-1) The best fire protectivity can be expected on the composite panels made of
inorganic materials, and of nonflamable plywoods (or particle board) as the surface
materials, and cemented excelsior board or wood fiber insulation board as the
core materials of the composite panels.

4-2) Panels of untreated plywood or particle board as the base materials, have
the fire protectivity of the second class incombustible as same as the panels of
inorganic materials or nonflamable plywood as the face and back materials and
wood fiber insulation or paper honeycomb as the core materials.

4-3) Charcoal layer which is produced on the heating surface of wooden panels
brings the excellent protectivity against fire.

4-4) Panels composed of combinations of aluminium-polystyrene foam have the

poorest fire protectivity.
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Photo. 3. Burnt feature of composite panel after fire protectivity test.
(Results of the test are tabulated in Table 10).

(e) Panel No. 5 (f) Panel No. 6

(to be continued)
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(continued from Photo. 3)
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(h) Panel No. 8

il

e

(k) Panel No. 11 () Panel No. 12

(to be cotninued)
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(continued from Photo. 3)

(m) Panel No. 13 (n) Panel No. 14

(o) Panel No. 15
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