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Mechanical Properties of Native Sawtooth Oak and Oriental Oak Wood
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(Research Institute of wood industry, Chinese Academy of forestry, Beijing 100091, China)

Abstract: The main mechanical properties of Sawtooth Oak (Quercus acutissima) and Oriental Oak (Q.
variabilis) were tested according to Chinese national standards. The test results showed that the
compressive strength parallel to grain, the modulus of elasticity and the bending strength level of the two
oak wood samples were all at a high level, the toughness of the samples reached a very high level, and the
hardness grades of the samples were both very high. The hardness of the samples in the three grain
dimensions was ranked: transverse>tangential> radical. The shearing strength parallel to grain of the
Sawtooth Oak wood samples was high, while that of the Oriental Oak wood samples was medium. In
summary, the mechanical properties of the both Oak wood species are at the medium to the advanced level.
Sawtooth Oak wood is superior to Oriental Oak wood in mechanical properties.
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Fig.1 Preparation of wood specimens
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Tab.1 Specimen sizes and standards for mechanical

property testing
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Tab.2 Mechanical properties of sawtoooth oak and oriental oak wood samples

} B AR B AR
MRFEFR — — — —
FI5{H LRI BRE%  RESK FI5{H R BRAB% RSN
JIF£/MPa 68.25 6.60 9.67 [ 65.86 2.96 4.46 =
YUERE \
HELU/MPa( 3% 16.54 1.62 9.92 — 16.11 1.58 9.79 —
P kA B/ GPa 18.83 2.64 13.75 =] 18.32 2.20 11.45 [
YU g/ MPa 152.66 12.14 7.94 = 144.91 15.01 10.31 =
ST EY 35 5 /MPa (f2 1) 17.62 1.77 9.76 = 14.18 2.80 19.30 Ly
RS 58 P /MPa 187.12 39.34 21.02 — 164.85 4436 26.91 —
I/ (kT-m?) 125.96 43.51 34.55 B 119.04 29.54 24.82 =
PEII] 10 358 1.37 13.30 1RAg 10 182 1.49 14.67 Fiszd
THEE/N 5210 10 569 1.19 11.36 1RAE 10243 1.66 16.32 TR
BENi] 10914 1.34 12.36 R 10 499 1.65 15.77 1R

2.2 HiEMERe

AP PR R IR AR RIKAMN %
SRV RIE, IS R (MOE) M
SEIE (MOR) VA, FEAM & B Fy2 k.
MOE fREAM M, HAEBK, FRUKRMEA S K
AT ;. MOR LA 75 5248 W) e (11 BB T
F CAHERIAH 25 VF BT

FRAR A 2 AR AHFT MOE 4354 18.83. 18.32
GPa, 523N (14.8~18.6 GPa) B, HIE¥I KT
BRI AR A

AR5 42 B AR AR T MOR {53518 152.66+
144.91 MPa, B NE (117.7~166.6 MPa), H
BT FE 23 4 KR, 575 KB A a5
EEEMEIR . R Rk

T8 I BRAR 5 R 2 AR A BT MOE 1 MOR 77 22
MR AT, BREREY MOE F1 MOR ¥ & T# B AR, #i
LVERENE R T4 R AR
2.3 JRSEY A

A PG MR, TE B AR AL R B AR TR &5 A
KM H AR Z BV, REARFZERM IR )=
WP EBTPIN )y, FHHr RSB ) R 7 Fa b e o
B, FER ARG MIEREARIUCNKTEY), £
e 5 R R I S8 1) i A RO,

& 2 AIn, BRERAH 42 W) IS BY V) 3 B
17.62 MPa, “520AE (14.8~19.6 MPa) ™, ¥ H bk
ARS8 14.18 MPa, 2540t (9.9~14.7
e 40

MPa) Pl (B PRHERA BIRSCHTBY 5 R 45 s T3 1 1)
EEIRA L BRAE O AR A,

PIARARA R, BRARAHA (1) IR S0 89 17 568 FE o v
i BA B A P TN R R 2 3 V) A,
FERARLGEN 5 B AL . 8 E 55
2.4 SRR

NSy 5 P 2 R AT 2R R A . R K
MU ERAM P EES iR, £ 2 4RER,
IR RIS B2 AR A ISR 3 43 R 18712
164.85 MPa, 45T RRIERAL, 5 B PR RR AL B
BRI TR N T fg

2 BRI ESTRM, RRERAM RS
Fir o B LA R BRAH T8 13.5%, 1 B RAR A 336 &
TR AL N

KM NRSAL 58 FE 5 IR ach kg 2 b, 5
PHIIPEAR G, 2 J T A X 25 o B P A H o R
PRIRSC b 58 5 A2 AR SR B 1Y) 2.7 £i%, AP 5i
FET 1.2 %5 42 B ARSI 3 FE 2 IS 58 11
2.5 1%, PR 1.1 6%, WHLEARBIR Z 6T,
JRKRBE AR SZ ORI i, A B (1 R 52 25 i far 4%
(RIRE ST, e B AR adh £ — 16
2.5 i

PR S TR AR %o v o A A AR O K PL E
77, BEAGE MR IR, AN, S A
NS SERM, ¥WHEBEARG G,

12 2 AT 501, AR B ARAT AR ACHA F o o 4904 43 31



B34 H2H
Vol.34 No.2

Rt Toll.
CHINA WOOD INDUSTRY

2020453 H
March 2020

9125.96+ 119.04 kI/m®, 4o E AR J) 2 VE 5 2%
g, S gs R (>58.8km ) P,
Ut AP BRI EARZE . MR MR iz sh %
WL RAA KL

T ES A RTY], PR I e A
EER, AR AR 5%, PRI RER AR P
IR e 1A .

2.6 TEE

ARAA A FE & AR A AR H A WA = AN ARHE ()
BE 7, WL BEAR B A0 T o 5 AR Y. R
PR AR B2 MR R B4 B8 R S R B IR AE, 5B
(Dalbergia hupeana). /N X (Cyclobalanopsis
gracilis) R 0L,

MARSE R LR, [F—FhBRA =AM 1) T e Al i 3
RKIN: Wl >54 00 > 42800 7 &0 RKW,
WRAR AR = ANT0 1 RS 250 K 42 AR AR M, Ui BH
RAR AL LU AR B RIS B 1 BE 4, B 3&E A A AR AR
BB REZISE M

3 g

D $ 3R EAHOCE AR AR, FRERFIAR B ARAA 1)
RS B R PS5 B A 25 e S S 3
w MRS SO R PR AR RS B 5
Lo, KRR N . P A B IR
ETTC AN /11 17 I 71 AV 70 5 T = TP = K -3 NS 1)
BEVEIR R, 256 715 Ao S5 J e TR i b A o
J& T LK

2) JBRERAHE 1) % T ) 5 10 Be 4R AR 3 i T AR
Bk, MBARXTEEAR, & XA R R
AT

EEREE

[1] EE5E, £ER, BEF, 5§ EP-BRARARMEL SN THEAR I
R[] AHF Tk, 2019, 33(5): 30-33.
WANG X Y, WANG Y R, GONG Y C, REN H Q. Review of properties

and processing technology of native oak timber in China[J]. China Wood

BOE RBEATIHE AR S: mucaigongye

[2]
[3]

[4]

[3]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Industry, 2019, 33(05):30-33.

BRI, AR M. dest: SO AR, 1985,

o [ bR A ST ST B AR VAT AL o [ 32 T A K AR A A 3
AR M. B3 A MO H R A, 1982,

Tk, K, WL, S DU R4l A 1 E ) R ).
PHALR MR R 222240 (F AR R AR, 2016, 44(2): 90-96.

Volkmer T, Lorenz T, Hass P, et al. Influence of heat pressure steaming
(HPS) on the mechanical and physical properties of common oak
wood[J]. European Journal of Wood and Wood Products, 2014, 72(2):
249-259.

Van Blokland J, Olsson A, Oscarsson J, et al. Prediction of bending
strength of thermally modified timber using high-resolution scanning of
fibre direction[J]. European Journal of Wood and Wood Products, 2019,
77: 327-340.

Sharapov E, Brischke C, Militz H , et al. Prediction of modulus of
elasticity in static bending and density of wood at different moisture
contents and feed rates by drilling resistance measurements[J]. European
Journal of Wood and Wood Products, 2019, 77: 833-842.

PRI, WIFAE, WAL, . 234FE KMARA P E ) R R A)
BT[], VAL ABE AR, 2007, 22(1): 115-118.

LIANG H W, HUANG S X,TAN Y L, et al. Preliminary researches of
the wood physical-mechanical properties of 23-year-old Castanopsis
fissa [J]. Journal of Northwest Forestry University, 2007, 22(1): 115-118.
R, R, TR, BRI SE S RHRIE 5T MR EEAM B L]
PUABARABH R 2 240 (E R BHERR), 2007(10): 196-202.

ZHAO T F, FENG D J, LEl Y F. Wood study on Quercus and
Cyclobalanopsis of Fagaceae in Shanxi province[J].
Northwest Agriculture and Forestry University (Nat.Sci.Ed.), 2007(10):
196-202.

Aicher S, Ahmad Z, Hirsch M. Bondline shear strength and wood failure

Journal of

of European and tropical hardwood glulams[J]. Holz als Roh-und
Werkstoff, 2018, 5(5): 1-18.

R, B, R, & BEOBMEOARARM YIRS 1 E R TR
[7. A# Tk, 2019, 33(2): 44-47.

WU Y H, JIA R, WANG Y R, et al. Physical and mechanical properties
of imported Swietenia macrophylla wood[J]. China Wood Industry,
2019, 33(2): 44-47.

Riute, PNEHE, T, & CAEGHA A LS R VR
[31. A# Tk, 2019, 33(02): 48-50.

WU Y H, SUN H Y, WANG Y R, et al. Physical and mechanical
properties of imported Pinus radiata wood[J]. China Wood Industry,
2019, 33(02): 48-50.

- B, (meF. RTINS A B2 MR R A D).
ARALMROL K224, 2002, 30(6): 32-35.

WANG P, CHEN W G, TONG X P. Relationship between wood
cutting-force and wood mechanics charact[J]. Journal of Northeast
Forestry University, 2002, 30(6): 32-35.

(ALt & 5)

AR (LA TIPSR, EHE
ATIPIAL: megy.criwiorg.en  BORETEIAEATIME—E 7 PI%;

141-





