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Abstract: Researches in wood physical-mechanical of Taiwania flousiana were few, in order to judge the
wood, wood physical-mechanical properties for 8, 14, and 28 years old T. flousiana grown on the Shankou
Forest Farm of Nandan, Guangxi Province were studied and compared to Cunninghamia lanceolata. Generally,
wood density and mechanical properties of both trees increased as tree age increased. Results of a ¢t test for the
two wood types showed highly significant (P <0.01) or significant (P <0.05) differences for wood density
(including air-dried density (P <0.05) and basic density (P <0.01) ), hardness (P <0.01), bending
strength (P <0.05), the modulus of elasticity in static bending (P <0.01), compression strength parallel to
the grain (P <0.05), shearing strength parallel to the grain (P <0.01), and cleavage strength along the grain
(P<0.01), but no significant differences for shrinkage coefficient or toughness. When compared to C.
lanceolata, the following properties of T. flousiana were lower: air-dried density (moisture content of wood is
12% ) (2.3% ), basic density (4.4% ), radial shrinkage coefficient (1.6% ), tangential shrinkage coefficient
(2.6% ), volumetric shrinkage coefficient (1.5% ), tangential section hardness (3.6% ), the modulus of
elasticity in static bending (3.8% ), compression strength parallel to the grain (3.4% ), radial shearing
strength parallel to the grain (17.5% ), and tangential shearing strength parallel to the grain (14.4% ), but
greater for the following properties; cross section hardness (6.6% ), radial section hardness (6. 1% ), bending

strength (3.4% ), toughness (2.3% ), radial cleavage strength along the grain (15.0% ), and tangential
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cleavage strength along the grain (16.3% ). These results could provide a scientific basis for plantation
establishment and rational utilization of T. flousiana. [ Ch, 2 fig. 3 tab. 12 ref. ]
Key words: forest engineering; Taiwania flousiana; Cunninghamia lanceolata; plantation; wood; physical-

mechanical properties; comparison
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Table 1  The basic situation of stands

Mo RS Fit/a FHE/em LI/ m MRAFEHE/ (BR-hm ) TEAR/m e 1 Bed
1 28 19.1 18.4 2 100 997 [LE[#) P
Tk 2 14 14.3 13.5 1 700 1125 [lip) o) 4
3 8 8.6 7.8 2 100 947 AAus P
4 28 18.2 17.2 1 800 986 [ife] 3 g
[ZZS 5 14 12.8 12.2 1 980 1120 (i3 ot
6 8 9.6 8.3 2 250 990 ARAus P

AR A B A AR R HIPES, BArIREAR, F&MTRE (0, 1.3, 3.3, 5.3, 7.3, 9.3,
11.3, 13.3 m, -+ ) BRI 9 -2 Y6 5 45 4 A 1] 5 4R 1 A58 56 1 B TR B T 11 R/ N0 IR 8% 7 /N
M5, — Bt B A B 50 ~ 60 g, Hirp 8 AF AR AUREACKTHA 5 1.3 m Ak [R5 FHL AR R B 1 ~
3, 4~6, 7 ~8 5 0HIME; 14 A MFEARXTHAR G 1.3 m b BIE:, #AERAIE 1 ~3, 4~6, 7~10,
11 ~ 14 553 0HRE ;. 28 A REAR ST HA R 1.3 m bR, FR4FE4eiE 1 ~3, 4~6, 7~10, 11 ~
16, 17 ~22, 23 ~28 %43 HIHIRE

HARHATMHIE, M EZENA T, AWM KRIERN T PR 717 AR - 5 K %
(15% 2247) , SRIGHIE GB/T 1927 ~ 1930 — 1991 A M Tl FRHET (474G SCH G HEF T HIRE
1.2 ARHIEHFHERNE

BRAAE AR SR AR I A0S A A AR Py B 2R A GB/T 1931 ~ 1942 — 1991
A Tl Ar e RS ik R AT AE 45900 7 2 P T A 4 7 WA 3T 5 ( Amsler) 4t A HE F1 2256 HL
BN, A ROREAEIRE] 30 UL L BRepE R R Sy Ah, AT A A ) SR Y R
F 5 K ER 129% W BRI
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2.1 FEAHMEERSHALE

211 FE AMEERAMEEGRET, LR A R 0 T . DR
B X SARAH MG B KO A BRI TR, th38 2 Bt e Fo R RS A A b 85 1 B 2 1
BRI s ST 5, A AR A T 9 B A B I 4 )0 332.7 12820 kg »m ™, £
WA 97. 7% F195. 6% , EIFEAZHGABERIE 10 B 1 HORS AT/, X4 0 -2 0017 2 53
EbE KR, EURESEANEARE LN RE, CTRELRRE.

R2 RESEARMWEERILE

Table 2 The timber physical properties of Taiwania flousiana and Cunninghamia lanceolata

B, KT HEE/ (RORE Y LR EY BT 4 R AL 25 T4
= (kg +m~3) (kg +m~%) /% /% /% (3 12)
T EAR wE EA U Y N T EAR ZU I Y N wE R
n 90 90 90 90 90 90 90 90 90 90 90 90
5 x 282.0 294.7 332.7 341.0 0.127 0.129 0.259  0.266 0.398  0.404 2,10 2.11
it S, 21.0  27.5 25.9  24.8 0.013  0.011 0.019  0.029 0.021  0.035 0.13 0.17
it v 7.48  9.33 7.78  7.27 10.24  8.53 7.34 10.90 5.28  8.66 6.33  8.06
p 1.58  1.97 1.64 1.53 2.16  1.80 1.55  2.30 .11 1.83 .34 1.70
t 3.54 a 2.11b 1.11 1.91 1.39 1.02
B 84FAE 273.0 267.0 309.0 313.0 0.122  0.120 0.256  0.253 0.392  0.389 2,10  2.11
% 1447 281.0 289.0 331.0  329.0 0.127 0.129 0.248 0.258 0.389 0.393 1.95  2.00
52 28 4EA: 292.0  328.0 358.0  381.0 0.131 0.137 0.273  0.286 0.414  0.431 2.08 2.08

B 0 RIRPREL, « RPN, S, WAREZE, o WAESREU %, p WIEWIEE % , 1 R (1,0 =2.58, 1005 =1.96, a K
ERMBE, b HEREE),
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BT AR K 10 T4 SRR TAR M 2E IR, 25 AN, A RSHRE R, kR 2 5. 14

AR 28 SFEAETRAZ A T 48 RECHL R A RS /N, T 8 4R AR (1 TR A2 A b 140 2 800 L[R2 K

MRS, H2ESTHRBE 2 L4, SEARRHT, BEMPAREHESKFES ) nli, JEAMK

ROPREtRcr, siFENS, REARMBRER, 5Zn, KRBT 46 2500510 0. 127% , 0.259%

M10.398% , M ERAH 98.4% , 97. 4% 1 98. 5% ; XF Wi # (FAME AT 22 5 0 2500k « K6, W

RESEARNZER , AR T4 209225 RBE,
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A2 AR 106. 6% , 106. 1% F1 96. 4% ; XPHE A4 EEAT 22 7 B EVE K050, RWFREZ S5 AW
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2.2.2 REREARLTREMRZ MERIFN, BEOARMPTEEE LFEBEZARGK, M sk

B LU RIS AZ AR /N (8 AR AE FRAZ BT LU RIS A2 AR IR R BRAN) 5 B PEN F , BAEAM T

L5 i SRR 730l R 61. 64 MPa F18. 11 GPa, KIS HZAN 103. 4% F1 96. 2% ; X P& 1 F-3{E

T2 WA« K0S, RIIRAZ SR A NPT 080 22 5 10 R 25 SR i 2 Al (B
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Table 3 The timber mechanical properties of Taiwania flousiana and Cunninghamia lanceolata

S TR ASE R/ Y TR/ EIRCTY: 4 PUS TR, SRR
W H MPa MPa MPa MPa GPa MPa
‘. EA T EXR K EAR " AR FOT R C%S T K
n 98 95 98 95 98 95 98 98 98 98 99 99
%5 x 25.86 24.26 1403 13.22  16.59 17.21  61.64 59.61 8.11 843  31.72 32.82
i S, 1.3 212 .10 1.62 1L.02 1.8 535  5.73 0.67 0.75 278 3.32
% v 518  8.73 7.82 12.22 6.17 10.51 8.67 9.6l 8.22  8.94 8.77 10.10
p .05 1.79 .58 2.51 .25  2.16 .75 1.9 1.66 1.8l .76 2.03
‘ 6.26 a 4.06 a 2.93a 2.55b 3.17 a 2.52 b
We 84FZA 25,14 23.38  13.59 1226 16.17 16.32  60.19 57.91 8.17 806  30.91 31.24
% 144 25,66 23.23  13.84 12.82 1598 16.41  61.78 58.35 7.95 815  31.46 32.57
e 2844 2679 2617 1467 1457 1763 18.91  62.96 62.56 8.20 9.08  32.78 34.65
hir e/ BEINSY R, KEIRSET R, RIS R, XS SR
WiH (kJ *m~2) MPa MPa (N-om") (N-em")
Fekz (2 Tk A Fekz [ZZS Tk A Fekz A
n 99 99 96 96 96 96 93 93 93 93
% x 23.77  23.24 3.95 4.75 4.82 5.63 6.19 5.38 8.50 3.3l
i S, 2.31 2.56 0.36 0.47 0.45 0.51 0.53 0.48 0.83  0.73
i v 9.71 1102 9.16 9.79 9.23 9.04 8.53 8. 84 9.76 9.9
p 1.95 2.21 1.87 2.00 1.88 1.85 1.77 1.83 202 2.06
! 1.52 13.23 a 11.68 a 10.93 a 10.36 a
Wi 84FZE 22,79 21.93 3.52 4.43 4.74 5.18 6.12 5.08 8.34  6.87
% 1446 2322 21.88 3.99 4.59 4.65 5.68 6.03 5.23 8.19  7.14
fo o284k 2520 25.91 4.35 5.36 5.06 6.02 6.43 5. 84 8.96  7.91

YL n MIKOEE, « HPIME, S, WbRERE, o NWESIRE %, p MUESIE R/ % , 1« WIGIRAE (190 =2.58, 1505 =1.96, a K
ERWRE, b AEREE),

TR HETRT A2 A B R K (28 AFAE S5 AZ s B0 1k FE RIS AZ AR RO RS ZNBRAE ) 3 w39 5, RAZAM
AR 0470 P i 2 0 v o B0 43 910 R 31,72 MPa A1 23.77 kJ »m ™2, HKIK G A2 A 96. 6% F1 102. 3% ;
XEWE AT 22 R WEN L, RABESEARMINSTESRE 2R BE . kb s
ENTE N

2.2.4 RERTREFSE A MR FH, FTAAM M EHEYT R A X T B R ) L R RS
AR/, AU ) A s 3 RIS 2 R K W YHENTS , TSR ARM AR BT BT 38 B |
SLRPLHT RS> 3. 95, 4.82 MPa, (52K 82. 5% H1 85. 6% ; A2 HLEE J1 M5 I HLEE 13 9 K
6 193F18 497 N -m ™", R GAZAKN 115.0% F1 116.3% ; X 9 25 0 V-8 #4725 5 B Bk ¢ 1656,
FAFRAKZ 52 ARS8 58 B AP as fi 3525 i %
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2.3.1 AMARFEESFHAMSORA 28 4F4E | 14 FF4 M 8 4FAFTEAZ A2 AR AR FEA B BV A
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REWFAZ I (10 AFEZRT) B9 A RERERZ ARG, TR (15 4FEZ)5) B A KE R A2 AR/
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Figure 1 Timber basic density distribution with annual rings Figure 2 Changes of timber basic density
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2.3.2 A#MzE(@)EEG(E)AFREZ NG EZ RPN () 550 (/) 12758 2 H i
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di MU Acacia mangium KM IR, RIEAT UL, FEAZ RS ARAKE 1208 B A 45 1) ST FL A A 4
2.3.3 AMEELSERBEZEMGEZ IR RN ARSI 2400 5 5 TSR HED, Hk
S WRAA Rk o B 5 5 2 (DAY G 2R, ol T BB R 0 SRR R e i kR RS AE a4
BF, B2 SRR M BAT — e W B 2 A, B i L L o B 0 LL SR AR S A A, AR I 454 32
FEERMMTE, o RFEARTUMBHERR B L A DL, JRAT DA R it T M s i i, 2811
BARRNRAZARMISCHT R | PUEaR B | X ATSCHT By 58 B RN s PR & 5 FLA T 9% B LU
SR 95.3, 185.1, 14.5 124 339.3, FARMMKIK K 96.2, 174.8, 16.5 F124 721. 4, "L, F"AZHI
FEARAE Y588 i T R BT A s
3 Z#w5itie

IR SRR DO TRAZ AR 8 A AR B 32 AR RS /N, HORST R e M S5 K ARG,
J& AR B S HOK- . FEALARM WL TR | HUAS VR | ST T i B AU ST 5T R E T >
HAZARREAL, (FHHImEGER | FRmAER | Prasarfr | s BT RS sy I b A2 R i

TR FEA R FEVR AR AR AR 284k, 7658 10 fe 2 i L2 AR RIS, 10 #8225 WAH Rz ; 28 4F
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AME N B SE AR TE A, ISt H s B fPr s om i 2 2 MREZ s F5, 1L Ak 8 4F

L 14 AN 28 SEATE AL AR B I SCHT 55 B A 30. 91 ~32.78 MPa, B ik 2 & 51k 7K 5 45 F A b1
(%fnﬂrxjﬂ)r”jjffﬂﬁ?“i‘aﬁ“”E’Jmﬁ%ﬂ AS 92(29.9 ~32.2 MPa) 23K ; AR B i B 15 F
60. 19 ~62.96 MPa, k& HBERE 5% i 025 A S b vfE " B 248 TC16 9%(60 ~70 MPa) R
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