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Table 1 Species and its Growing District of Experimental Wood
No. Species Growing District P
1 Quercus myrsinaefolia Blume Okayama Pref. O
2 Quercus acuta Thunb. Qkayama Pref, A
5>€< Quercus myrsinaefolia Blume QOkayama Pref. @
4 Quercus myrsinaefolia Blume Shimane Pref, O
5 Quercus myrsinaefolia Blume Nara Pref. O
6 Quercus myrsinaefolia Blume Kyoto Pref. O
7>(\ Quercus myrsinaefolia Blume JE— ®
8 Quercus myrsinaefolia Blume Mie Pref. O
9 Acer mono Maxim. var. eupictum Nakai Iwate Pref. X
10 Distylium racemosum Sieb. et Zucc. Iwate Pref. ®
1 Betula Schmidtii Regel Iwate Pref, D
12 Diospyros Kaki Thunb. var., domestica Makino Okayama Pref. O
13 Diospyros Kaki Thunb. var. silvestris Makino Miyazaki Pref. [}
14 Camellia japonica L. var. hortensis Makino Shimane Pref. @
15 Quercus gilva Blume Miyazaki Pref, A
16 Diospyros Kaki Thunb. var, silvestris Makino R )

¥ is the mark of each figure.
¥4 is the Poeny-figure,



Table 2 Results of the Tensile Test to Parallel to the Grain

No. Species M. C. (%) Ave(menl{%( Sp. Gr - Tens(il%g/sctffle%gth
1 Q. myrsinaerolia Blume (15?2;?6,6) 3.0 (0.812?.15) (1,7%}12?545)
2 Q. acuta Thunb. (15?2;6136.2) 33 (0.8@23.92) (1,03122?757)
3 Q. myrsinaefolia Blume (15?51;;?5'9) 3.6 (0.98§8.85) (1,5%§ZZ890)
4 Q. myrsinaefolia Blume (16?8;%6.7) 3.3 (U.gé??.DS) (1,4;1’%?406)
5 Q. myrsinaefolia Blume (16,18215,4) 2.9 (0.37??.00) (1,4;6%?059)
6 Q. myrsinaefolia Blume (15:12.—‘115,7) 4.7 (0,[8)é?§,97) (9%6%?117)
7 Q. myrsinaefolia Blume (15?216.1) - (D.;ig%.ﬂ) (1,2%21%?679)
8 Q. myrsinaefolia Blume (16?3'-%6,5) 4.9 <0.8¢?3.%> (1,5%6%’?512)
9 A. mono Maxim. var. eupictum Nakai (15??;?6.1) 1.7 (0,95%.81) (1,5%93,0295)
10 D. racmosum Sieb. et Zucc. (11?42@%2,8) - (U.‘;SE]].DS) (1,95212?926)
1 B. Schmidtii Regel (13?%?4,7) - (0.3828.92) (1,76292?405)
12 D. Kaki Thunb. var. domestica Makino (167;;?8.0) - (0.95Z8.80) (1,2‘;4’3??909)
13 D. Kaki Thunb. var, silvestris Makino (15?2;16.1) - (023%,70) (6139??508)
14 C. Japonica L. var. hortensis Makino (15?%(1)7.5) - (0,35%.92) (%4%6231290)
15 Q. gilva Blume ’(14%#2135,5) 4.0 (U.g6§3.96) (1,1;3%?505)

# is Moisture Content.

¥%  is Average Anpual Ring Width.

¥ is Specific Gravity.
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Table 3 Results of the Compressive Test to Parallel to the Grain

. Ci ressive
Species M. C. (%) Sp. Gr. StrenogT}? (Kgl/cmz)

. myrsinaefolia Blume

16.0 0.89
(15.4-16.4) (0.87—0.92_)

562
(618.0-400.5)

. acuta Thunb.

15.7
(15.1-16.9)

0.98
(0.97-1.01)

644
(619.3-662.0)

. myrsinaefolia Blume

14.1
(13.2-14.9)

0.90
(0.73-0.95)

583
(605.0-729.9)

. myrsinaefolia Blume

11.2
(15.1-17.3)

0.90
(0.80-0.93)

577
(525.2-614.2)

. myrsinaefolia Blume

16.7
(15.8-18.3)

0.96
(0.92-0.99)

581
(523.0-642.1)

. myrsinaefolia Blume

15.5
(14.3-15.9)

0.91
(0.80-0.94)

571
(510.1-628.1)

. myrsinaefolia Blume

16.5
(14.5-17.1)

0.85
(0.76-0.94)

599
(542.7-636.6)

. myrsinaefolia Blume

16.0
(15.5-16.5)

0.94
(0.88-1.01)

559
(515.2-407.6)

. mono Maxim, var. eupictum Nakai

18.3
(15.9-22.1)

0.74
(0.72-0.77)

445
(412.0-493.7)

10

. racemosum Sieb. et Zucc.

13.7
(12.8-14.5)

1.02
(0.96-1.09)

899
(824.2-960.3)

11

. Schmidtii Regel

15.6
(14.3-19.1)

1.03
(0.98-1.07)

848
(733.3-947.5)

12

. Kalci Thunb. var. domestris Makino

18.3
(17.5-18.9)

0.77
(0.72-0.83)

442
(346.7-505.1)

13

. Kaki Thunb. var, silvestris Makino

17.5
(16.8-19.4)

0.61
(0.58-0.66)

388
(313.3-479.9)

14

. japonica L. var. hortensis Makino

18.8
(17.6-19.5)

0.83
(0.81-0.84)

448
(399.5-489.9)

15

. gilva Blume

15.2
(14.5-15.9)

0.83
(0.81-0.89)

595
(518.0-767.5)
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Table 4 Results of the Hardness Test (R.T., T.L., R.L.)

Species M. C. (%) pve, ARW  Sp. G — HT’dnes; L(Kgl mnl"“’) S
Q. myrsinaefolia Blume etsay | 2.0 (©.510.50) ks ¢.74.2 2.857)
Q. acuta Thunb. (12??'—?9.5) 2.15 (o.g's?g.sm 7.6, (5.3%.0) @339
Q. myzsinaefolia Blume (1Bd07.1) 5.01 @859 6556 2.34.0 2.5:4.9)
Q. myrsinaefolia Blume (154:16.6) 2.82 ©.515.99) 6534 5.44.9 2.54.3)
Q. myrsinaefolia Blume (15:896.5 2.49 ©.579.99) 7.65.9) 3.55.8) 3.6.6)
Q. mytsinaefolia Blume (117%5.4) 4.85 (0.35?3.95) (6%’—3.5} (23;?.9) (2.2—%9)
Q. myrsinaefolia Blume (15.4.75.8) 4.8 0.855.87) (5.55.4) 3.54.9) @543
Q. myrsinaefolia Blume (15.6:96.2) 2.9 ©.918.9% 6.65.9) (3.54.6) @540
A. ‘mopo Maxim. var. eupictum Nakai (154558 1.21 0537 @587 @555 @530
D. racemosum Sieb. Zucc. (13?32?5.@ - (0.8228.99) (6.2'—%2.4) (3.%43.9) (5.343.2)
B. Schmidtii Regel (15?244.5) - (0.85??.039 (7.?1;{2.6) (4‘8;2.6) (5.21;2.8)
D. Kaki Thunb. var, domestica Makino (10?8;?7.4) — (D.%ZSJ‘?) (4.?2.8) (1_%;3.9) (1.%;%7)
D. Kaki Thunb, var, silvestris Makino (15??;?5'@ — (D.géégj?) (4‘2;2.@ (1.%;39) (1.2;3' 4)
C. japonica L. var, hortensis Makino ¢ 5??;?6.8) - (0.53%.87) (5.8;2,6) (2‘%5;_5) (1%;39)
Q. gilva Blume (15?&%5,4) - (0.98%1.90) (5.%.0) (2.2—%.8} (2.%42.5)

is Cross Section.
is Tangential Section,
% is Radial Section,
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Table 5 Results of the Modulus of quture in Bending
No. Species M.C. (%) |Ave, ARW,| Sp. Gr. iMnogilxllcfir?gf RUPIUTE | Modulus of Elasticity
(mm) (Kg/cm2) in Bending
1 - myrsinaefolia Blume 0108 | 22 @809 | (a0 (146,400199,934)
? - fouta Thunb. (53089 | 280 08D | (1,260 80 615.5) (116,48 140,407)
’ - myrsinaciolia Blume ey | 27 ©950.05 | (1,565 705.5) s T 26
4| @ mymineefolia Blume (5etray | 216 088050 | Clow it 572.2) (122, 500178, 747)
°  myrsinaefolia Blume Gogiray | 276 ©096.9 | 13 ses.9) (92,505°450,252)
é - myrsinacfolia Blume (16.29.7) 2.41 ©0.915.98) (121 51 640.5) (120,099°108,752)
!  myrsinacfolia Blume (15.8:46.6) 2.86 0.85:9.89) (1,281?6\3?509.1) (122, 500981, 581)
8 - myrsinaefolia Blume @231 | 270 - (1,380 40 724.4) (128,905°900,915)
i - mono Maxim. var. eupictum Nakai 6870 - ©.755 77 (1,175 11 580.8) (120,772 198, 48%)
0 - racemosum Sieb. et Zuce. (1225 - 0sBbw | a0 (157,794.900,438)
1| B. Schmidtii Regel (15.5:14.8) - 08t | (oesihiest.a (123,980.198,922)
12 - Keki Thunb. vat, domestica Makino (17@2?8.0) - <o.93zg.79> (901.5.985.6) (65,30008.516)
13 . Kaki Thunb. var. silvestris Makino (16?22?7.2) - (0.2528.8@ (805?6%?451.0) (62,28?1?28,91@
M - Japonica L. var. hortensis Makino (17??48.6) - (0.97§8.91> (945?211??585.7) (81,;%:??%,115)
2 - gilva Blume (16529719 - (0.9@%’.83) (1,257 51 598.2) (125, 551908, 448)
16 | D.XKaki Thunb. var. silvestris Makino (1514:35.2) — ©0.619.83) (785 31 216.4) 48,755-198, 16
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BRERAEHERE $145 A Kk % (1965

Table 4 Results of the Shearing Test
No. Species Néj%%. Ray(tf" I)lgle g?f:égtlﬁ (Kg/cm2)
1 Q. myrsinaefolia Blume 1 6?8‘—1119. 8) (18%5) (162.%2255.9)
2 | Q acuta Thunb. (16%?7.7) (17%2) (185.?3%57.6)
3 Q. myrsinaefolia Blume < 6%;%7.7) (29§22> (21 5%%250_0)
4 Q. myrsinaefolia Blume (15??;?6.5) (5122) (201.%%15.9)
5 Q. myrsinaefolia Blume « 6%;}7.9) (15§25) (185.%2352.4)
I3 Q. myrsinaefolia Blume (17?%‘_19.5) (15%210) (176.;§207.2)
7 Q. myrsinaefolia Blume A 6?2;?9‘ 2) (gggg) (17[]'%9;41, 2)
8 Q. myrsinaefolia Blume < 6'.%;?8.5) (024714) (181.%%125.9)
9 A. mono Maxim. var. eupictum Nakai < 6?217.0) - (176.%23{1394.8)
10 D. racemosum Sieb. et Zucc. (11%;{135.0) - (241,%%17.5)
11 | B. Schmidtii Regel (11?2;36.8) - (194.%;70.9)
12 D. Kaki Thunb. var. domestica Makino (17?2;?9_ 2) - (151.(1’;?97.8)
13 D. Kaki Thunb. var. silvestris Makino (15?9’_?7.7) - (147.4151?85,8)
14 C. japonica L. var. hortensis Makino (12%;?9.@ — (171&?307‘2)
15 | Q. gilva Blume (162222.5) (1025) (161.%%25.7)
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Table 7 Results of the Absorbed Energy in Impact Bending
o. Species s Trpect Bonding (Kg.m/cms)
! | Q myssinaefolia Blume (14.06-%6.40) (0.5852.350)
2 Q. acuta Thunb. — —
3 | Q myrsinaefolia Blume (16754748 .2 es8)
4 | Q myrsinacholia Blume (16.44%.€2) ©.8754 537)
5 | Q myminaclolia Blume 7664707 (10051 760)
6 Q. myrsinaefolia Blume a 1"212;%7. 20) (0.9]55135.3700)
7| @ wyrsinaefolia Blume (15.98.76.92) ©.455 528
8 | @ myrsinaclolia Blume 7.969.16) (1.4475 058)
9 A, mono Maxim. var., eupiotum Nakai A 6.%%% 6.9%) ( 1.5%@5[1)?586)
10 | D.racemosum Sieb. et Zucc. 6.8 2.4 ©.4950.927)
11 | B. Schmidtii Regel (13, ;;»;?5.95) (0'6%531'1624)
12 D. Kaki Thunb. var. domestica Makino ( 17‘(1?:?7‘ 82) (. 428%?957)
—*1‘5— D. Kaki Thunb. var. ailvestris Makinc; ¢ 6%?;?6.98) (0.6252??451)
14 | C. japonica L. var. hortensis Makino 13, %ZLQS.SQ) a. 1{%2;?550)
15 | @ gilve Blume (16.27.96.78) (0,847 465)
16 | D. Kaki Thunb. var. silvestris Makino a 2.;8;?5. 90) (0.6%[39%?740)

Table 8 Results of Some Mechanical Properties
of the Compressed-Wood
(Carpinus carpinoides Malkino)

Table 9 Results of Some Mechanical
Properties of the Impregnated-
Wood with the Linseed oil

Specific Gravity 0.94-0.94 %fégfcfated ;{%}zﬁﬂed
Modulus of Rupture in Bending 1,342 (Kg/cmz2) M. C. (€2)) 12 — 13
Modulus of Elasticity in Bending| 133,000 Specific Gravity 0.92-0.93 | 0.99-1.00
Absorbed Energy in Impact o Modulus of Rupture in
Bending 1.01 (Kg-m/cm2) Bending  (Kg/cm) 1,400 1,410
Shearing Loading | to Ray | 199 (Kg/cmz) %OdB‘elzln‘?ir?gf Elasticity 170.000 170,000
Strength . o Cleavage Resistance

Load{ng/to Ray | 1946 (Kg/cms) (Kg/om) 103 108
Cleavage Loading_| to Ray 86 (Kg/cm) Hardness R.T. 5.85 5.3
Resistance Loading/to Ray | 114 (Kg/cm) (Kg/mms2) TL. 3 4 3.6




Compressive Strength (kg/cmz)

1,000

950

900

850

800

750

700

650

600

550

500

450

400

350

300

®
Co
® gmg
8%)
®‘)
A A ©
A
A
A

0.7 0.8 0.9 1.0 1.1

Specific Gravity (g/cms)

Fig.2 Relation between Specific Gravity and

Compressive Strength

Tensile Strength (kg/cm2)

3,000 —
2,800 A
@
2,600 f—
o®
2,400 [— e O ®
%X
N A
2,200 P)
2,000 }— .. (@80 o (@]
) OOO%
O @ O 0
1,800 f=— 9 ® @
oo
— [ |
1,600 . 0 * O
1,400 |— fin! o 0O
a
1,200 f— L 6
B H
1,000 [~ O
(o]
800 —
]
600 |—
| | | | ] | |
0.6 0.7 0.8 0.9 1.0 1.1 1.2

Specific Gravity (g/cms3)

Fig.1 Relation between Specific Gravity and
Tensile Strength

—00l —

ErlE FHEHEEYENE

G%L) & W v
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Modulus of Rupture in Bending (kg/cmz)
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Modulus of Elasticity in Bending (kg/cm2)
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Absorbed Energy in Impact Bending (kg-m/cmx)
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Summary

This paper deals with the results on the mechanical properties (tension parallel to grain,
compression parallel to grain, Brinell hardness, bending, shearing and impact bending) of 14
species used in Shuttle at this day is shown in Table 1.

The results obtained are as followes:

1. The testing results are given in Table 2 —7 and the relation between specific gravity
and each strength are shown in Fig.1—9. It is supported that each strength increase with
the increase of the magnitude of specific gravity.

In the shearing strength, relation between the direction of medullary ray and the direction
of the applied force is given in Fig. 10.

This result is also shown that the shearing strength increase with the increase of the
magnitude of the angle between the direction medullary ray and the direction of applied
force. "~

Appendix I. — The mechanical tests of compressed-wood “Shide-Wood” (Carpinus car-
pinoides MAKINC). —

The testing results are shown in Table 8.

Appendix TI. — The effects of some mechanical properties of the “Impregnated-Wood”
with the linseed oil. —

The testing result is shown in Table 9. The relation between cleavage resistance and
the magnitude of angle, which is the angle for direction of medullary ray and the direction
of applied force, is shown in Fig. 10.

The cleavage resistance increase with the increase of the magnitude of angle between the
direction of medullary ray and the direction of applied force.

There is no significant effect in respect of these mechanical properties of impregnated-
wood with the linseed oil.



