T o BN : IR OB BRI AL C
£

W o B R T
LIVNEN I A R
C CkMmEE 2 )

On-the Tensile Strength and Elastic Modulus of Veneer
' by Takamaro Maku and Takashi MATSUURA
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Table 1. Relation between the dlrectlon of grain'and the tensile strength of veneer.

‘v % (Japanese cypress) . 7" (beech) 3 (bxrch)
% 1=0.45 - y=0.66 1=0.71
Mois- | Calculation Mois- | Calculation Mois- | Calcal 1tion
EXP?% ture l;g ¢)) Expeg ture 1;;3:’ ¢h) E};‘% ture by (1) |ERE
EEaE |content] (1) = = | EER{H |content | (N ==, | &Y content| (1)=X ==a n G
0 &K |EiffEn=2 kA | FHEME o) KA | RHHME
- \(kefom?) gy | Chgjem? y (K&/W) “(opy | cgjomz y (KE/M®) “(ofy | (kgjomt ) | b 430
0° | 868.5| . — 868.5 | 842.0| 9.4 842.0 |1008.2| 10.9 | 1008.2 |fEDF
7 | 628.3| 1.4 | 6402 | 357.1| 96 | 393.8 | 528.5| 104 | el28 |\FEE
15 | 362.7|-10.6 331.2 | 148.1| 10.0 136.6 | 311.8| 9.2 | 2334 |mT.
30 | 145.4| 11.2 | 123.3 |- 47.6| 9.5 41.6 8.7.| 9.2 | 9.6
45 54.8 | 11.1 66.4 28.9| 10.1 21.3 64.1| 9.9 51.2
60 48.8| — 45.4 14.7 | 10.4 14.3 40.2| 9.0 36.3
75 39.6 | 10.8 | = 36.9 15.3 | 10.7 11.6 28.7 | 9.0 29.7
.90 | 34.5| 10.8 34.5 10.8 10.8 10.8 279 9.9 | 279
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. Table 2. 'Relation between pressure and tensile strength, elastic modulus
" of japanese cypress veneer: -
‘ # JE (130°C) _hot press - -
5y | G | MERE | & Kk & [ EELE : P
= M ensil str. | elastic m. | moisture | abs. spec. . i E
(Il){:/?,;;e) ¢ E con‘eat gravity o1 o10/p0 E Remarks
> 1 (kg/cm? ) | (kg/em? ) | - (%) pu. - )
0 937 126163 8.10 0.36 886 2216 122%103
10 © 1083 148 6.34 0.47 976 1876 139 BERD
20 1223 160 . 8.22 0.53 1161 2002 * 155 MR B
30 2050 | 273 8.08 0.99 1938 1778 64 R
50 2591 | 352 8.83 1.06 2506 2124 345 30HDF
100 3230 ° 318 " 9.47 1.19 3179° 2427 34 BEY R
200 3396 343 8.95 1.26 3291 2367 337 +
300 3326 - 338 10.80 1.26 3408 2452 343 -
% B (I cold press ‘
0 " 868 1951 |  10.3 0.39, 876 2037 120 <18
10 992 119 12.1 0.40 1060 2402 124 R I
20 = 960 . 111 11.4 ° 0.35 * 1002 2637 114
.30 1096 | _ 123 1.6 |, 0.40 1151 2616 127
50 - 173 |, 127 | 111 0.44 1213 2528 123
© 100 1358 156 11.7 0.55 1431 2385 161
200 1318 149 11.8 0.62 1395 2051 154 - |,
300 1399 164 9.6 . 0.75 1381 1684 - 163

iE 010, B pro (XRABKE10% IZRTS o, B, p 2RIIL, &KE 1% DEEIE L o DfEIX 3%,
E D1 1.8% R4WHET 20 LTHEE LT, )

010, E10, P10 means the value of o, E, and p at 10% moisture content,
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Table 3. Relation between pressure and tensile strength, elastic modulus
' ; of /birch veneer.
" # EE (130°C) . hot press )
ressure tensile str. | 'elastic m. | moisture '| abs. spec. E 5 =
(lgg ;cmg ) ¢ , E content | gravity 10 510/ p10 20 Remarks -
(kg/em? )| (kg/em? )| (%) ¢ A
0 1715 " 227X103 8.0 0.68 1619 2159 219%x103 g
10 1716 264" 8.5° 0.69 1644 2163 - 257 FREE RN
20 1797 260 9.2 | . 0.70 1755 2279 256 BEMECR
30 1717 266 9.5 0.73 - 1692 2115 263 i
50 1938 286 9.4 0.84 1902 - 2067 283l . 30T
100 2668 335 10.4 1.09 2700 2250 337 fEA R
200 2778 355 9.7 1.20 2753 2086 353 5 N
300 2989 352 9.6 ' 1.28 2951 2095 350 i
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“ B CEiD  cold press

0 © 1488 220X103 1.8 0.67 " 1571 2123 227X13 |

10 1533 218 12.7 - 0.66 1668 | 2285 229 B Ok

20 - 1617 . 222 12.2 0.63 1729 2506 231

30 . 1775 229 | 11.7 . 0.68 1868 2401 | 236

50 ' 1539 235 13.1 0.68 1699 2265 249"

100 1596 219 13.2 0.68 1764 2351 232 !

200 1615 232 1.2 | 0.67 | 1677 - 2266 237 .
300 1825 256 11.1 0.82 1885 - | 2005 261

a) ) )

SEOREE % WMD), »-5 (BH) FHICHER) 100 kg/om? EH B SHICHTTF 5 LA D
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' Summary
, . v

We investigated the influences of the direction of grain and the pressure to the tensile
strength and elastic modulus of Veneer. . '

(1) Inﬂuence of the direction of grain to the tens11e strength.

The test pieces were as shown in fig. 1. (a) was for =0, 7 and 15° (b) for 6=30,
45, 60, 75 and 90°. _ . - '

The results ;obtained are shown in fig. 2 (teble 1) and good eoincide with the follow-
ing Jackson’s -experimental formula for wood |

andt

gy = - RN ¢ D)

oy sin™ @ +o; cos™ @

where . #: angle between the direction of tensile force and that of the grain
on: tensile strength parallel to the grain (§=0°) -~

o1 :- " perpendicular " (o=90°j
“(for Japanese cypress (Hinoki) n=2.0
n: » - birch (Kaba) n=2.0
n .  beech (Buna) n=19

(2) Influence of pressure to the tensile strength and elastic medulus of Veneer when
it cold or hot (130°C) pressed. : ' ’ '

’ The test piece was the same as fig. 1 (a), and applied pressures were 0, 10, 20, 30,
50, 100, 200 and 300 kg/cm?. - .

The results were as shown in fig. 3 (table 2) for Japanese cypress and m fig. 4
(table 3) for beech. ‘

From these results it may be concluded that when the strength only of plywood is
demanded hot press over 100 kg/cm? must be applied and when considering the specific
) gravity of plywood cold press between 20~30 kg/cm? is adoptable at least at the stand- -
" point of veneer’s propeft@es. ’



