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Evaluation of Physical and Mechanical Properties of Canadian Aspen
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Abstract: The physical and mechanical properties of Canadian aspen (Populus tremuloides Michx.) from

Alberta were examined and compared with the properties of China native poplar. The physical properties

of Canadian aspen were comparably similar to those of native poplar, while the Canadian aspen was

slightly lower in density. The mechanical properties of Canadian aspen were higher than those of native

poplar from China except the harness. The differential drying shrinkage and the rate of expansion between

radial and tangential direction remained minor. Therefore, it was suggested that the Canadian aspen can be

one of substitute species of native poplar used in furniture and handicrafts manufactory in China.
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Tab.l1 Specimen sizes and quantities and

reference standards

MRAERE PR (RXTXLYmm &/ Z Wik
AT 20X20%20 40  GB/T 1933—2009
Eoaaidi g 20X20X20 40  GB/T 1933—2010
BEAR R 20X20%20 40  GB/T 1933—2011
AR RE 20X20X20 40  GB/T 1934.2—2009
F4Ertag 20X20X20 40  GB/T 1932—2009
Tk R 20X20% 300 30 GB/T 1940—2009
U TR 20X20%300 30 GB/T 1936.1—2009
NEL I B 20X20%30 30 GB/T 1935—2009
TR JBE (M 80) 50X 50 %70 30 GB/T 1941—1991
TEE(RIE0 50X 50X 70 30 GB/T 1941—1991
1.2 A%
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Tab.2 Physical properties of Canadian aspen specimen

PERESR R FEIME hlEE TR A%
AT 0.41 0.06 13.69
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SR 0.34 0.05 13.66
A 4.52 1.12 24.44
AFF4H% 121 291 1.01 34.48
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Tab.3 Mechanical properties of Canadian

aspen specimen

PEBETR T I R ZE R A%
TSR /(K m ) 94.23 16.43 17.02
P 5R 5 /MPa 71.72 11.14 15.48
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Fig.1 Texture direction of the specimen in hardness tests
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Fig.2 Comparison of physical and mechanical properties of

Canadian aspen and native poplar

ME 2a FTLLEH, BIMEAREE RN 034
glem’, TN 041 glem®, —HYULT EH ANt
MIARKESE . BmE R s TENRLY.
WA KTH W, HIEN. BAm. KBS
A 2. AR R E 3B M R N T E
SN B AETHRETHRERN 144, JB/IK
G, FAANTARERRAN, BB RS E
PERUT . RSREL, BB E AR, % ER,
BRFEF T,

Bl 2b Sow, Bk 1) 5 R T B AR,
I s o B RS R 5 B, AR T = A
HRSH LR (48.03 MPa) ¢ H = M A 1 MH
(33.1 MPa) f 45%; (P (94.23 kI/m*) ik
w1 B P A AR e s ), B P AR 8
fH (59.4 MPa) /5 58%; BitsPiZ safE A 71.72 MPa,
BME T (729 MPa). EAY (77.9 MPa) Al
K4 (85.5 MPa), {H L E = # A [1)351H (67.4 MPa)
6%, 5 EWNH AR AR,

e 11 -



34k AW
Vol. 34 No.4

Rt Tolle
CHINA WOOD INDUSTRY

202047 H
July 2020

3 it

D MEKE G, BIREREAM. BiSiE
FEJRARSE b, FAR D5 1t Be an IS s o FE
et R P AR T SR DA b

2) 5EPECHARYE AL, TnER
WM B FEMAC, HF R R, UHZ
iR A s T E A

3) LREINEREBMARM I e RE
ALK B E N E N AR AN R, T A KA
AT KRR, 220, MMk, T2M%, EX)
TSR AR B OR T . R R R R Y S
R, FFd AT A R e v A

SE R :

[1] HEZEMA B, S EFRATERS (2014—2018) [M]. dbxt:
o E Al R, 2019.

[2] H#afe, Tian, (L, 5. 3 ORIEOARRM YIS ¥ g v
[9]. A# Tk, 2019, 33(2): 44-47.

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

[3] RHafe, PhgHe, MHEE, & RS S D RO
[9]. A# Tk, 2019, 33(2): 48-50.

WU Y H, SUN HY, REN H Q, et al. Physical and mechanical properties
of imported Pinus radiata wood[J]. China Wood Industry, 2019, 33(2):
48-50.

[4] FHEAe. EERZW TSR M]. MR ARAEFRL R 2% L,
2001: 139-156.

[5] Knudson R, Brunette G. Evaluation of Canadian prairie-grown hybrid
poplar for high value solid wood products[J]. The Forestry Chronicle,
2015, 91(2): 141-149.

(6] J7JHE, 1R, B4AT. M EmEE M) &8 ZBEHBEAR

kL, 2004: 4-12.

[7]1 FREZE AWM dbnt: EMOL H R, 1996: 217-228.

[8] WKz, BRiEde, WO, . RICFFHOR ISR AR 9 BRI BT AL 5 0F
FLM]. T REMOLFLE, 2008, 37(2): 57-65.

XIANG D Y, CHEN J B, SHEN W H, et al. Research on wood physical
property variation among provenances of E.cloeziana[J]. Guangxi
Forestry Science, 2008, 37(2): 57-65.

[9] %, FRHRAK, WLHE, A5, DU)IEEARGE A P BT S v RO L],
PHALRMABH R 22440 (A AR, 2016, 44(2): 90-96.

LUO H, QI J Q, XIE J L, et al. Physical-mechanical properties of
Eucalyptus globulus juvenile wood from Sichuan[J]. 2016, 44(2): 90-96.

[10] fBrR. ARM Tl R4e RMEM]. L5 BE M AL,
2002: 157-261.

[11] Duygu K, Sandor P, Yaman B. Effect of thermal treatment on the
chemical composition and mechanical properties of birch and aspen[J].
Bioresources, 2008, 3(2): 517-537.

[12] BRI, ¥ Ya, XIS, dhEARMEM]. L5 dE Mo AL,
1992: 574-583.

[13] X—M2, T, xak, 5. b E R0 KA 1T S H & F i
M]. dbxt: fh2E Tk AR AL, 2004: 61-69.

[14] EHf, £, FHIL, 5. 13 MHHARMWE BRI
IR AR, 2001(2): 1-11.

WANG G Y, WANG Y, LI S W, et al. A study on wood physical and
mechanical properties of thirteen poplar varieties[J]. Journal of
Shandong Forestry Science and Technology, 2001(2): 1-11.

[15] WeME, WR 0. =R AN AP P B ) 2 VR R BT L)), AR
Molk R, 2008(3): 148-152.

YAO S, PU J W. A comparative study on the physical and mechanical
properties among three species of fast-growing poplar[J]. Journal of
Fujian Forestry Science and Technology, 2008(3): 148-152.

[16] EHA, BB, £2. JUFBHR AR 3 W) 2P BTINAR 5 0]
IR AL AR, 1990(S1): 98-101.

WANG G Y, LI Q, WANG Y. Test report on the main physical and
mechanical properties of poplar wood[J]. Journal of Shandong Forestry
Science and Technology, 1990(S1): 98-101.

(ALt ZILFF, & &)

e<ceccececcecceccecseccec e e e e e e e e e e e e e e e e e e o< e e e e e e e e e e e e e e e <0< <0 <>

(k3% 470

mixture modified silica fume geopolymer-based coating for flame
retardant plywood[J]. Constr Build Mater, 2018(189): 1-7.

[6] MaciulaitisR, Grigonis M, Malaiskiene J. The impact of the aging of
intumescent fire protective coatings on fire resistance[J]. Fire Safety J,
2018(98):15-23.

[71 MA X X, WU Y Z, ZHU H L. The fire-retardant properties of the
melamine-modified urea-formaldehyde resins mixed with ammonium
polyphosphate[J]. J Wood Sci, 2013, 59(5): 419-425.

[8] WUMT, SONG W, WU Y Z, et al. Preparation and characterization of
the flame retardant decorated plywood based on the intumescent flame
retardant adhesive[J]. Materials, 2020, DOI: 10.3390/mal13030676..

[9] Proulx G, Reid I M A. Occupant behavior and evacuation during the
chicago cook county administration building fire[J]. J Fire Prot Eng,
2006, 16 (4):283-309.

[10] EE, BOLE, G4, AR R K &Rk K Zh 25 T[]

112-

KRB, 2000, 91(1): 8-12.

WANG X S, Liao G X, Fan W C. Research on dynamic measurement of
fire spreading characteristics on wood surface[J]. Fire Science, 2000,
91(1): 8-12.

[11] FFHMR, #RIEAE, Z5mA. S VMR GIRPENE RN —HE T R34
LCREE T VEMI. LT A2 Tk H R, 2007.

[12] LI X, ZHAO Z, WANG Y, et al. Highly efficient flame retardant,
flexible, and strong adhesive intumescent coating on polypropylene
using hyperbranched polyamide[J]. Chemical Engineering Journal,
2017(324): 237-250.

[13] Puri R G, Khanna A S. Effect of cenospheres on the char formation and
fire protective performance of water-based intumescent coatings on

structural steel[J]. Progress in Organic Coatings, 2016(92): 8-15.
(ALmix 2. & 5





