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Study on the Wood Physical and Mechanica Properties

of the Hybrid Tulip Tree

XU Zhao-yang, PAN Biao, WANG Zhang-rong
(Nanjing Forestry University, Nanjing 210037)

Abstract: The physical and mechanical properties of the hybrid tulip tree are firstly reported and
analyzed in this paper. The comparison with its mother Chinese tulip tree and father American tulip tree
have been made The results show: (1)The air-dried density is 0.544g/cn’, the radial, tangential and
volumetric shrinkage are respectively 5.06%-. 9.61% and 14.91%. (2)The longitudinal compress strength,
MOR and MOE are respectively 42.1Mpa, 84.5MPa and 7.4GPa. Every value of physical and mechanical
properties is between the Chinese tulip tree and the American tree. The result also indicated the hybrid tulip
wood is a fine furniture and interior decoration material. It is a good cultivated species for fast growing and
industrial material plantation.

Keywords: Hybridtuliptree, Physical properties of wood, Mechanical properties of wood

fosmkEY (Liriodendron) EA 2%} (Magnoliaceae) IHIAA, DM BRSNS 4, %
Tk, WMOURR “ @R 7, ZEIANAF A B, BIh E RS (L. chinense (Hemsl) Sarg.) 51b3:H#Y
HMk (L. tulipifera Linn.), 1RSSR A TR “REXET” PRYL AR WA (b
4i 22° ~32.5° , &K% 103.2° ~120.3° ), K 600m~1500m HEZK R AFilik; JLSER M (L.
tulipifera  Linn.), KR TS ERMAMERARE T (L4 27° ~42° , P& 73° ~94° ),
AR 300m LU &% HURTS -1 5 HE K BB S b, i BB B 4 323001 ik (Appalachian Mountains)
PR 1370m AT AT o 75 S RE HEMAAL R WA, Tz N TR THl R, & s
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A JIRE BRI Z2 P A KA T 2eM RS %Mk (Liriodendron.chinenseX L. tulipifera) HA—5
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1.1 A FIRER I T

AWFFAHR T 2002 4F 12 HK H FE MO 2205 N 8jikg, 4 RRFER (O34 5 9 AL B.
C. D) 4 24 FEZLFh RS EMCT- AR, FER BRI 1. AMEHE. ST 5% E X bR IE GB
1927~1943—91 (ARMWER Sy 2P Bk i 778 PEEskoin Ty 243808

X1 EMRELZR

Tablel Therecordsof sampletrees

- . . . NSk 2 R H AR lem R
B9 MEEflem 4 EORFE Y KEm - ;
IS /N Im
A-1 2 219 19.3 0.066
A B 25.9 25.3 17 A-2 2 24.6 2.1 0.086
A-3 13 27.4 25.2 0.071
B-1 2 23.1 21.8 0.079
B ¥k 28.2 24.2 1 B-2 2 25.9 23.3 0.095
B-3 13 30.6 27.4 0.086
C-1 2 24.7 26 0.089
C P 30 27.9 14 C-2 2 27.3 24.9 0.107
C-3 1.3 314 29.3 0.094
D-1 2 23 19.8 0.072
D ¥k 32.4 23.4 10 D-2 2 29.4 232 0.109
D-3 13 38.1 315 0.124
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1.2.1 R E

X1 FH A s S AR B R, PN B /K vl s HLBEAC S B o HE AT I A AR A AR Vs,
HE AP ELS T, WELTER G, F4AR 0;=6/Vs S IEAZET 05,

St AR e AT AR, E MR T3 WG (20mm X 20mm X 20mm)
ATE GoJa, MERN. Zm A RSE, R Ve, AR 0 =6/ Vo HHATHE 040 &
Jis AR 0 =04 [1+0.01 (1-K) (12-M) JHeEAEKFN 1200 (ARHE S T2 0 120

1.2.2 =T 45 R E

A AT 45 2 (I 5 7 V3 IR S bk GB1932-91 il « IR R NI, K, F5R
SPRGEIENER N L KRS A, FRE THAE PR 4T, WEmm. Zm.
KT RSF Aoy FZAT Yom (Ac=A0) 7AsX100%, S H AR 5% 10 LL AR ARFLI A T 45 Yoo
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2.1 R4 pnE e iR

211 KRR

MBS — I E M PEFRbR, SWARER. FMEEEiats, WERWAMTY T M6
FIER I 2 Cnsi s . . T4RRIKESE) B EHBFabR, XA R0 LA H R 5 )
B a5 H AN EE M S . PR M EEA S 0.425 g/em’s T3 H h 0.544g/cm’
Berhas b4 0.55~0.75 g/em®), AT E RSB A T2 0 0,557 g/om’ ALk SE Gk
(R T35 B2 4 0.510 g/Zem’® 22 0] .

2.1.2 KMITHitk

AR T4 AR 0 TARURI A, 28 5 T4 W) S W T AR A 5% 1) T4 FOAR ) T4 16 26 SR, 22
FETHEN, AR IR RS MR, ARMIGPE TR R, R ZARM S = AR T RITF R . 3 Fhis
IR T4 %4 5.06%, T E RS 5.64006F1 1L RS HE MK 4.60% 2 [7]; 5% H 445 %
9.61%, AT T ERE MK 10.14%F1 1L LR HEM K 8.20002 1] AR A T4i% N 14.91%, AT [H
FEEMKIY 16.59% AL L REHEM 12.70% 2 7], Z 57 T4 D & 1.91, IZE=AM T4 2908 T

Az [5]
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R 2 FTRERK YR AR
Table2 The physical and mechanical properties of the hybrid tulip wood

SRIT ] WP PIME bdEE bRdERZE B RE HERIREL
(ND (XD (S () (VI%)  (PI%)
FEARE 187 0.425 0.022  0.0016 5.28 0.77
KT 187 0.544  0.029  0.002 5.33 0.78
fFIH | 187 5.060 0.519  0.038 10.27 1.50
T4 % W | 187 9.607 0.664  0.048 6.91 1.01
AR 187  14.294 0.997  0.073 6.97 1.02
] / 1.909 / / / /
NS0 s 8 231  42.137 5.581  0.367 13.20 1.74
DU R 114  84.507 5.770 0.54 6.83 1.29
PSR 114  7379.84 610.611 57.173 8.27 1.55
I 210  70.390 15.642  1.08 22.20 3.06

X—EfH, V—2R A H, PR
TE: RS T 8 LA R g 2 VR FR 3 A8 5 K3 129 I8 (1 40fE

2.2 RMHI S50 R

KA 7 AV O AN & BRI T 0 — S B, TR 3 AT LA W SLyT s o i i b S0
FERATH EREEM G PUS o AR B, WS AR T RO PUS EBCE AR T L S RE B M
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FIH FE RSB . A0 ) 2P B A SR N R B BB, MR A 22 5 kil oD,
PrAsmA PR R 7400MPa, JBAKSE, HiIASRIE 845MPa, B2 RLHHRSE 42.1MPa, &4,
LIRS N 127TMPa, & A5, ik 65~90 kdn?, ArPAR. BRI IRFR A, ZRAr R E
AR AT A A 5 L 5 K A RS 1 7 o &5 R A

* 3. BEMIBAM AR
Table3 Thecomparison of physical and mechanical properties
between the species of Liriodendron genus

BT B i ISP H 58 /M Pa YU 58 2 /M Pa PUas B PE R /GPa
L.chinense (5t M4 Bk) 41.3
L. chinense (= # 4:°F) 451 91.6 12.1
L. tulipifera (55 ) 38.2 70 10.9
L. chinenseX L. tulipifera(i#g i) 421 845 7.4

3 g

(D) ZFh 8 SRR IEABE T hy 0.425 g/cem’s T3 E(E N 0.544g/cn’, B &sE, H
AT H R SRR G S RS ST 2 ()

Q) 7 BERKAM A1)« %10 SAAFA T4 4 5.06%. 9.61%F1 14.91%, 341 [E#f 5
WAL IER M2 ). 225 T4ih 1.91, B T4,

(3) Z& Pl B KA KA I L SR 5 42.AMPa, 1 AL SE RS SRR b RS B0k, BUSsmIE R
84.5MPa, i T ALERE M, KT EREEM: Hrsbisisl 7.4GPa, K T A6 R R [E 18
Bk, WRIEAM PR 5 Gkl Fras s aiR EIRg, PSSR, NP
F2s LRASRIE N 127MPa, g phidiitE 704k, g,

(D) IRY Z AR AN T BB fabs, HAM G, Mk, 808EHE, ST, BEA, &
MWRIKHE . HNEAGHM, WA ER B MM . DM RS SR EC D, AT A T A AT
PRHE) A 8%
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