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Abstract: [Objective] In order to provide the technical support for promoting the practical development and
utilization of blackwood (Acacia melanoxylon) planted in China, its drying characteristics were investigated,
and further its suitable drying schedule was drawn up. [Method] The drying characteristics of blackwood were
determined using the 100 °C test method. The kiln drying experiments were conducted on the lumber of 25 mm
in thickness to develop a suitable drying technique. [Result] The main drying defects were initial cracking and
twist deformation. The cross-sectional deformation degree was light, and there were no internal cracks. The
blackwood was moderately easy to dry with the drying speed. The blackwood was a medium density hardwood
with the air-dry density at 15% moisture content of 0.620 g+cm . Applying the proposed drying technique, the
drying period of lumber was 268.0 h (11.2 d) as the moisture content of wood decreased from 110.40% to
8.42%. The drying rate remained relatively constant with an average value of 0.38%-+h™" during the whole
process. [Conclusion] The final average moisture content, drying evenness, moisture content deviation in
thickness, residual drying stress, and drying defects of the dried lumber all come to the requirements of the

second grade drying quality of sawn timber in the Chinese National Standard. The findings provide the
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scientific basis for the actual production of kiln drying to ensure drying quality of the blackwood. [Ch, 2 fig. 6
tab. 25 ref.]
Key words: wood science; 100 °C test; drying characteristics; drying schedule; drying quality; Acacia

melanoxylon
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A A T A B WD R, ARG, 2015 45, SORAH UG HE R Y 3 AR AR OE DU I
666.7 hm* a™ 1R & T, FAME #ebh R eI & AT B K. HAvE A A B 5T B4R
SRS . ARER . AERRHES I, A OCIAIN TR H T IR Bt = . ARM TGS
SRR IR, BAM I TAT M A = B v S D g B 22 TP, | R g v 2 i il
AR TR T, AR RS, BVERTAE, W] TR R T4 S A D 0L O IR [ 2 A
AR P (R PR LA AR 2 e % v [N TR ) SR A A SR ACRE R B B 0 i ik o L3 it 1
PR, SRS E TR R R RIS T T, DIASHIE & 25 mm JEEEACH EBE A1 1 5 B
FHETE3ME, A BAR B A W SZ PRI L AR R R AR 7%

1 AR &
1.1 #FRWH

AR AR R AT RA T EA W DMy, | R, s E s oA, F
MAA H TR A BORE PR i T S 0 JF AT, PO TR S, RUSF oA 200 mm < 100 mm x 20 mm , I ECE
12 5, B8 KEN (109.3146.16)% ., T4 T 23850 H 46 4 F AE A1 B8 TR SF 24 900 mm x 120 mm x
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Table 1 Grades of drying defects and drying time in 100 °C test for A. melanoxylon wood

IR e B2 IE /mm FH1 1 E/mm AEY T4 8] /h W

1 0.40 (1) 0.5(1) Ja(1) 16.2 (3) AR RA14Q)
2 0.54 (2) 0.5(1) Je(1) 17.3 (3) JE IR A155(Q2)
3 0.69 (2) 13(2) J(1) 17.5 (3) AR 15Q)
4 0.51 (2) 12(Q2) (1) 17.7(3) HAmRMI%, KAFEH14@)
5 0.86 (2) 4.0 (3) Je(1) 19.3 (3) JE IR A3 55(2)
6 0.57 (2) 3.9(3) Ji(1) 19.9 (3) AR 15Q)
7 0.58 (2) 3.7(3) Ta(1) 19.0 (3) S AN RH155Q2)
8 0.47 (1) 35(3) Je(1) 17.8 (3) AR, FATER1444)
9 0.18 (1) 35(3) Ja(1) 17.2 (3) ARSI Q)

10 0.49 (1) 3.9(3) Ta(1) 18.3 (3) S A RH155Q2)

11 0.54 (2) 0.8(2) Je(1) 17.7 (3) JH IR A3 5%(2)

12 033 (1) 0.4 (1) Ja(1) 15.8 (3) FEAN RS54 (2)

LR . 55 P BCEA 7 it i T p P A5 1

211 A RURE KRS, TH 1hE, 25.00% 4405w b A isr; T8 2 h, PR
v T 22 HR IR AT AL, 16.67% I Ih th w2 2L, A 2 Bl k45 7= A 1 S BEMRa; T4 3 h
B, 66.67% il Bl . Bl THRRTE 2B, 3RS ACRR SR AR, IR 2GR R 5 i dk &
JE, HEBERZ, TR Tt HaE R B, AR S KR AN 55.00%, 25 IS
REETRE, TH 14208 85 R E, AP S KR L R 33.00%, @ IR 5
T, e AR R E KAy, RIS A E R K, RIZZ B HN T AR
PrhraR g, RSN RY B THRAkSE i T, AR NERTFGR AR, N R, PR T INRLANE
T3 A, ARMABIEIFR B H AU, FERY) 35 h, Frausaoi AR is ., WEA. BAMEAM
P24 32 22 g vt RN e 28, EL AT g SR ity 2 248 A 1 9 S R KM/ F1.00 mm, K JE KA/
5.00 cm, % ME EIE bR, RIS 2~4 G, Hrb 2 90 83.33%, 4 9445 16.67%;
DA AR e o S0 25 A S0 TF S S 00 4 . W0 I 248 B 32 B DR R 3 ) IR R VL 255
KRR FIFERE TR MR, T i IRk e 22 RO E AN B K|, A A TS+
PRI, WIS, PRUE TR

212 AT —BOoRkUL, WA R EN T REE . W R TS S ACR AR LT
%%, KM PIKSHEBRE N IE), AM PR, LS b e il R R = R FF 2, e
ERIIR

213 B@EH WA S IE M K 0.18~0.86 mm, HIHE 1T 106 1 1Y 2 Gk v B SE S I A gy
1~2 9%, Hrh 1905 41.67%, 2 905 58.33%; 254G 7% IEHUE TR 5900 2 90, #ImAIE i TR AR
MERZE5WNZKD 25 LRZEALIRYY, BARMEM TS, AMBZENBERGEZEFAR, B
DCARTE AR R 5 . AR AR T AR B PR AR, R BRANZ BRI, SR TRA T i ARM 5k
AN SRR o 7 A R A AR 1 3 B PR T R o R L R R, T AR e e i A AT
MERTTIRE | R e D AR AR I

214 AW EH AR AIEE N 0.40~4.00 mm, ZBEH N 1~3 %%, Hd 1 %5 25.00%, 294
25.00%, 3 945 50.00%; ZE4 % AN AR I 490 3 S AR ATt B b PR EL A ALt AR I
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AT B AR SOBN I B AE T OO A 3R 1 T4 22 S5 12 0, s B b n] i a4 T A Bk LA ALK
O 118 7512 A S TO0 0 1 2 o/ N il AR 1O

2.1.5 Famart AM T aEERE T R T SMASIE G O . R R S e T AR R (DA T4
% 7K 30% 115 AT (32 2): AR T4 5% I T-40 %50 5.06%, V34210 T4 2.95%, 5% 10 Rl )
M2 5 TAE R 175, 225 T4 R Tl e b2 B 25 2 il - 2400 ARSE M M o> Gebnif™, B
AAEWZES TR /N7 o R 5% m T4 ZECH 0.169%, 2 T-48 Z50h 0.098%, AT 46
REH 0.281%, HWBTHABE “HR/AN o TaafetEas B0 A B A 7 T-J5 5] 7= A 58 il An 24
AR NG, R 2 iR s IR RAR B . KT EIE (F/KF 15%) M4+ 5% 5358 5 51k
0.518 grecm™, 0.620 g-cm ™ M1 0.562 g-ecm®; BAMESTHEN T 0.551~0.750 g-cm > Ju [, RIGAS
W S AR, JE TR A

%2 EERRNEEARBAN FRSETE

Table 2 Shrinkage characteristics and densities of 4. melanoxylon wood by 100 C test

s T4 7250 % R B /(g ecm )
NI < B 71 B~ - B\ (B 10 B’ < S~ ST C 8 o
¥IH 0.009 0.169 0.098 0.281 0.26 5.06 2.95 8.44 0.518 0.620 0.562
FifEZE 0.006 0.017 0.019 0.033 0.17 0.51 0.58 1.00 0.037 0.043 0.039
BET: TR b K159 R b
216 FR#EE AR LRSS AR 120 10
AL WL 1o a4 P 3900 & 7K %€ 109.31% + - K ~
% 30.00%, FHAR L) 147 h, TR Y § T o PR 77 §
5.40%-h™'; F K 30.00% T2 5.00% i, F E 60 L 16 5
P2 16.4 h, THEHEF R 1.52% 0, T4 = A
WO TR RN T PR, b S 30f 179 &
67.2h, LRI AET I TR R T A, (ER L e |
FUR AN IR IR EE v, g SR e T T 2 20 40 60 80 100 120
KB 7K 535 LA SOK G FEAR K NS B i xfE &) F t/h
FEML R R AR T A K E A H1 BEREPZREERMEKEY TN

Figure 1 ~Change of moisture content in 100 °C test for A. melanoxylon

Bk ERT, mAHRERE ) 2 RIZEE;
Tl EW, TR P E KR LR, KIERITE IR, TRERFEA, 76 AR R
AR b, T RN AR S TR R 2, v S HERR I A KRR R, TR R SRAE AR IR K
STANRSI TS, RO T AR T ERRMES AR, SR A R AT T A O
22 BEARMFEEY

S WA PR TR I B SR O L TR 2% 1 00 3 bR HET) RS A SRR AH SR A T 1) 4] 30 T 1
FAFNFE 3 PR . IITAN TS vt th S (IR ME TR e ) JE A 5 4, BRI 50.0 °C, #1HT%
BRI 22 2~3 °C, ARWRE 80.0 C. SZH MMM B E S TN ERP, THEBAK B A & H]
B T e 5 U 4 5l 7-4-3 B T7-D3(IR B 4 5 =13.7-13.6x0.518=6.66~7; 5 /K 3 4 5 =4.51-1.56x0.518=

3.70~4, TRIRIE 22 9%5=5.20-3.95%0.518=3.15~
3), HAKNTIRo G R 54.4 ¢, B3R 2E
2.8°C, RWNER 71.1 °C. WM. B
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Table 3 Drying conditions corresponding to defects grades in 100 °C

test for A. melanoxylon wood

AR R T 8 AR Ry, TR T B
PEE AT BN, A AT T4, Fi
TRERRI 2ZE AN B R, THEA BRI, LI
BT s 148 G BOTH il 0 R K R Bk
I JBE 25 TR R, DR e TR AR . 28 L,

THE PR e

BREEBASEC gy kR R
WA 3 50.0 2-3 80.0
e 2 70.0 4~7 90.0
SE 1 80.0 5~7 95.0
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PE A R TR R RS A 55.0 °C, W HIRBRIE 24 3.0 °C, RIEEE N 80.0 °C.
FRIEPLE AR T2 2544, S BEZMLATLARE LY/T 1068-2012 {4k 72T T2 MAE)
IV THE o R v ) — B i ) DR OU) A 40 SRR AR R AR B B TR IR (6 4). TR T ERIE 22 3~
5C, MEKEREE 0%, GACREE 5%, TERBETE 5~7 C, TRBREZERM 1.2~1.6 fF,
AT AR TR ER R 25 i K 24 20~28 °C..
F4 BEMERHEBES TREE

Table 4 Preliminary proposed drying schedule for 4. melanoxylon lumber

K% T4/ C T/ C #/E TR % T/ °C T/ C #i
Tk 60.0 59.5 4.0 hIHE4.0 hiiE 25~20 70.0 58.0

>50 55.0 52.0 20~15 75.0 60.0

50~40 57.0 53.0 <15 80.0 58.0

40~30 60.0 55.0 8 85.0 74.0 AL 3

30 70.0 68.0 HfE) 4L HE5.0 h 12 85.0 81.0 227 VA54.0 h
30~25 65.0 57.0 3 50.0 45.0 [%75.0 h

23 FRIZKK

231 FRAERA RESUE TR, /AU R AL 25 mm JEEAM EAM #1725
KBS . TR T AR 45 R R AR M R X B KRN 6.88%, BRAYIN JIME (2.94+1.92)%, HATE bR 2 40
AT AR T i 1) AR PR R o AR A 25 K R A AR AR A W T B R A L, X 48l 1 T B v A TR
B RZASEIER) 25 mm BB BAE A THRIEME GE 5). KR GB/T 6491-2012 {4kt T ) X}
F G A B BER E BA FR A, FERS ISR S ACRIRARE R 8% W IR, BRI AR & K R S
129% B H 0K I A P A SRS T A B B e VL /5 T 80.0 °C, A R T4 b ok 43 i B8 3l S e
N F3 R

x5 MU 25 mm ERAREBBEMFREHE

Table 5 Developed drying schedule for 25 mm-thickness A. melanoxylon lumber

TR T/ C Ty C. & FIKR % T/ C Tiasp/ C &TE
FHE T 60.0 595 4.0 hFHR4.0 hifR 20~15 75.0 60.0
>60 55.0 52.0 <15 80.0 58.0
60~30 60.0 55.0 8 85.0 76.0 A AL 3
30 70.0 68.0 HE b F5.0 h 12 85.0 81.0 LTV A54.0 h
30~25 65.0 57.0 Rt 50.0 45.0 [435.0 h
25~20 70.0 58.0
232 #MFREB K R TR E 120 790
AT TR, AR 6 Heds g i 78 T4 R b iy
P KR ARSI, #3525 mm S5 A HE < 1 0
BEA I TR AR 4R (B 2). BEM F WK ﬁ 60 | éé
H110.40% T 1R EL T KE 8.42%, V1T # & {30
RN 0.38%h!, AT R R 3G RE 30+ "
268.0h, HITFHRELN 112 d. ATtk L0 BREE e .
TR A R e, R TR R rp I B AR 50 100 150 200 250 300
M E LA B t/h
233 #MTBRAEE WMEH: RHMIL B2 25mm B2 kAR TR A2

:F‘ iﬁ%%?ﬁﬁﬁ??ﬁé, %E*I E/‘]Ilzﬁj:aaiégﬁ 7](%%7 Figure 2 Drying curve for 25 mm-thickness A. melanoxylon lumber
8.31%, i AR IR A " RARAR R . AR IR S E | R LSRR 2E . BRI A AL )
AL 95 R 8 77 THT 14 95 b 2 AT A A TR R — AR bR o ZRE IR, MRS 0T A TR S v BE AT
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Fo6 ML/E 25 mm ERAREEREMFRRE

Table 6 Drying qualities of 25 mm-thickness A. melanoxylon lumber

i H TR % THEI 5B 1% JELRE | A K SRR /% FRANE F1{E/ % AR TRE /mm
K DE 8.31 +0.60 0.22+0.55 0.84+0.83 ¥
=% 8.0~12.0 +4.0 35 <35 NG
—% 6.0~8.0 +3.0 25 <25 NEFE
/% F54/%
i H
i s poie) Hiih NES Y
LisallLE(ED 0.15+0.18 0.27+0.16 0.56+0.35 0.24+0.24 g ¥
"/ 2.0 1.0 4.0 2.0 NGZE] 6.0
—% 1.0 0.5 2.0 1.0 NGZE 4.0

25 mm JERRAKHESEAS T4, ADARAHI R TR TR AR AR RS, I T RA . B R
HoA A TTARAR A PR SR A SRR At B A 7

3 4%

BRI TR R B s R AR 8 5 o 0 30 T RN il AR T A R X RS, 430k 4 GO
3% BEASIE RN BRI, Ak 2 M 1 K TR A, b 3 9. Dl RpiiIT A, T
A HEERIR2ZE AT K, FHEAT M, 5 HRERIR 22 FAHE AT E Mk, 385 TERSCE.

XA B AT T8 T AR, BRI 25 mm JEEAH B TEEEE, TR
i 55.0 °C, P TIRERIREE 2% 3.0 °C, RIWIEEE 80.0 °C. VI THREEM 1 P& S K3 . TR
JERE b EoK A 2E . BRI TT . AT LT R ERBE SRR AR ZR G R, TR M B BT R ik 3] GB/T 6491-2012
CHRM T ) RS A T B g8 . SEPR TR AL P IR T IR AR 45 B e b B S 4 T 20k 7
JHEEARAL, AR R SR A P R AT T, PR TR R, BRI AR

4 5E ik

[1] HUSSAIN M I, GONZALEZ L, REIGOSA M J. Allelopathic potential of Acacia melanoxylon on the germination and root
growth of native species [J]. Weed Biol Manage, 2011, 11(1): 18 — 28.

(2] sEHeme, BRGRER, REmite, 5. BAAEMUREIEE 2R U], BUEYISAR, 2012, 52(12): 1439 — 1448,
DOU Yajing, LU Junkun, KANG Lihua, et al. Biodiversity of Rhizobia associated with Acacia melanoxylon grown in South
China [J]. Acta Microbiol Sin, 2012, 52(12): 1439 — 1448.

[3] BRADBURY G J, POTTS B M, BEADLE C L. Genetic and environmental variation in wood properties of Acacia
melanoxylon [I1. Ann For Sci, 2011, 68(8): 1363 — 1373.

[4] MACHADOJ S, LOUZADA JL, SANTOS A J A, et al. Variation of wood density and mechanical properties of blackwood
(Acacia melanoxylon R. Br.) [J]. Mater Design, 2014, 56: 975 — 980.

[5] TAVARES F, LOUZADA J L, PEREIRA H. Variation in wood density and ring width in Acacia melanoxylon at four sites in
Portugal [J]. Eur J For Res, 2014, 133(1): 31 - 39.

(6] fupak, XIZrse, RAEM, 55 BAMBANTHAESRGEY & B K ECRAE (1], ARAEAl R 22441, 2012,
40(3): 48 - 50.
HE Bin, LIU Hongying, YU Chunhe, et al. Vertical distribution of biomass and carbon storage in Acacia melanoxylon
plantation ecosystem [J].J Northeast For Univ, 2012, 40(3): 48 — 50.

[7] BB BARMERL R T &M R IR 5 AT [T]. Hai W) 2541, 2017, 25(5): 465 — 471.
QIU Zhenfei. Leaf quantitative traits and growth evaluation in Acacia melanoxylon excellent clones [J]. J Trop Subtrop Bot,
2017,25(5): 465 — 471.

[8] CAROLINA T, CYNTHIA S, ROGER M. Kiln drying behavior utilizing drying rate of lumber from six fast-growth
plantation species in Costa Rica [J1. Dry Technol, 2016, 34(4): 443 — 453.


https://doi.org/10.1111/j.1445-6664.2011.00401.x
https://doi.org/10.1007/s13595-011-0115-x
https://doi.org/10.1016/j.matdes.2013.12.016
https://doi.org/10.1007/s10342-013-0733-y
https://doi.org/10.3969/j.issn.1000-5382.2012.03.013
https://doi.org/10.3969/j.issn.1000-5382.2012.03.013
https://doi.org/10.11926/jtsb.3736
https://doi.org/10.11926/jtsb.3736
https://doi.org/10.1080/07373937.2015.1060493
https://doi.org/10.1111/j.1445-6664.2011.00401.x
https://doi.org/10.1007/s13595-011-0115-x
https://doi.org/10.1016/j.matdes.2013.12.016
https://doi.org/10.1007/s10342-013-0733-y
https://doi.org/10.3969/j.issn.1000-5382.2012.03.013
https://doi.org/10.3969/j.issn.1000-5382.2012.03.013
https://doi.org/10.11926/jtsb.3736
https://doi.org/10.11926/jtsb.3736
https://doi.org/10.1080/07373937.2015.1060493

5537 &5 3 ] Ji LR SRARARREAK TR 4R T 2 577

[9] HE Zhengbin, ZHANG Yu, WANG Zhenyu, et al. Reducing wood drying time by application of ultrasound pretreatment
[J]. Dry Technol, 2016, 34(10): 1141 — 1146.

[10] BRRUSC, MG, a7z, 45, SEIE MRS TR BE o b TR EUE (1], MOl BHE T &, 2015, 29(4): 99 —
102.

CHEN Fengyi, SUN Zhaobin, SHEN Liqian, et al. Study on drying characteristics and drying schedule of black walnut
wood [J]. China For Technol, 2015,29(4): 99 — 102.

1] g, pofadfy, Bte, A5 Motk ROEM TR T 0], REJ5AOIE2A41, 2017, 48(5): 896 — 900.

LIU Yuan, LU Cuixiang, HUANG Tenghua, et al. Drying characteristics of Eucalyptus clones with large-diameter [J]. J
Southern Agri, 2017, 48(5): 896 — 900.

[12] 5T, PNEOK, ZRRE, 25 BUR A TIPS T]. MOl AUL-S AR T34, 2017, 45(9): 31 - 34,

ZHANG Xinyu, SUN Zhaobin, LI Xing, et al. Preliminarily study on the drying characteristic of Populus alba x P.
glandulosa [J]. For Mach Woodwork Equip, 2017, 45(9): 31 — 34.

[13] BN, WRoKZe, Wik, 2.9 FhPUR &t TRk EL B L] DU bRl 241, 2016, 36(1): 126 — 130.
LUO Pengpeng, CHEN Tai’ an, HU Zhijian, et al. Comparison of drying characteristics of nine native poplars from
southwesten China [J]. J Southwest For Univ, 2016, 36(1): 126 — 130.

(14] #CTJE, BT E, X, S5 46 TNAMS TR i R 2 i T A PR (0] etk Be 4k, 1985(1): 19 —
29.

DAI Yulong, HUANG Yuerui, LIU Yu, et al. Feasibility of a new method for determination for kiln-drying schedule of
wood [J]. J Beijing For Coll, 1985(1): 19 —29.

[15] BB, BRI IT. JEHEE e SRR (FEFEEERAECA) TRRRHAEIHT (0] A Tk, 2015, 29(1): 46 — 48,

ZHAO Geng, CHEN Guangyuan. Drying characteristics of Shorea spp. wood [J]. China Wood Ind, 2015,29(1): 46 — 48.

[16] ZFIEZE, HhEeyk, sk, &5 KIREMAR TR T2 Ear s V], $iiTmkeaBe-24, 2001, 18(4): 384 — 388.

LI Yanjun, MA Zhangfa, ZHANG Hong, et al. Preliminary study on the drying technology of Nauclea diderrichii [J]. J
Zhejiang For Coll, 2001, 18(4): 384 — 388.

[17] Je RS0 MR A BT AR RS R i 22 (0] R R AROL BHE R 22241, 2012, 32(1): 48 — 50.

LONG Chuanwen. Drying characteristics and drying schedule establishment of Eucalyptus pellita wood [J]. J Cent South
Univ For Technol, 2012, 32(1): 48 — 50.

(18] i, WIdEie, XIoo, 45 N TARZLHEAM FRRERIER (D], AR Tk, 2005, 19(6): 19 - 20.

CHANG Shanshan, HU Jinbo, LIU Yuan, et al. Drying characteristics of plantation grown Castanopsis hystrix [J]. China
Wood Ind, 2005, 19(6): 19 — 20.

(191 Z=te, farsEte, Medie. Tomfam et i m A 09 -Faet [0, AR Tk, 1993, 7(1): 30 - 33.

LI Na, HE Dinghua, TENG Tonglian. The drying characteristics of five hardwood species from Fujian Province [J]. China
Wood Ind, 1993, 7(1): 30 — 33.

[20] WA, AFA M. dEST: T EMOL T REL, 1985: 435—481.

[21] FFEIpk, BRAIA, iM%, A8 WDCARARM TRRAEEITIE V], BT AR 2441, 2011, 28(5): 767 — 770.

FU Yunlin, QIU Bingfa, WEI Penglian, et al. Drying characteristics of Tsoongiodendron odorum wood [J]. J Zhejiang
A&F Uinv, 2011, 28(5): 767 — 770.

[22] BEBKPE, KR, MIAZEE A AR TR S TR LA LI Aol Rk2y:, 2017, 53(1): 88 — 93.

BAO Yongze, ZHOU Yongdong. Comparation between superheated steam drying and conventional drying of Chinese
cedar lumber [J]. Sci Silv Sin, 2017, 53(1): 88 — 93.

(23] b, skiRfh, BRI, %5 BETAGEMS TR T Z D) RERARE A0 (AR, 2015, 44(3):
329 —332.

PENG Chong, ZHANG Zhenwei, XIA Chaoyan, et al. Optimized drying process for resin impregnated 4spen wood [J]. J
Fujian Agric For Univ Nat Sci Ed, 2015, 44(3): 329 — 332.

[24] SIMPSON W T, VERRILL S P. Estimating kiln schedules for tropical and temperate hardwoods using specific gravity [J].
For Prod J, 1997, 47(7/8): 64 — 68.

[25] SIMPSON W T. Dry Kiln Operator's Manual[M]. Madison: U. S. Department of Agriculture, 1991: 148 — 150.


https://doi.org/10.1080/07373937.2015.1099107
https://doi.org/10.3969/j.issn.2095-1191.2017.05.023
https://doi.org/10.3969/j.issn.2095-1191.2017.05.023
https://doi.org/10.3969/j.issn.2095-1191.2017.05.023
https://doi.org/10.3969/j.issn.2095-2953.2017.09.007
https://doi.org/10.3969/j.issn.2095-2953.2017.09.007
https://doi.org/10.3969/j.issn.1001-8654.2015.01.011
https://doi.org/10.3969/j.issn.1001-8654.2015.01.011
https://doi.org/10.3969/j.issn.1673-923X.2012.01.010
https://doi.org/10.3969/j.issn.1673-923X.2012.01.010
https://doi.org/10.3969/j.issn.1673-923X.2012.01.010
https://doi.org/10.3969/j.issn.1001-8654.2005.06.006
https://doi.org/10.3969/j.issn.1001-8654.2005.06.006
https://doi.org/10.3969/j.issn.1001-8654.2005.06.006
https://doi.org/10.3969/j.issn.2095-0756.2011.05.013
https://doi.org/10.11707/j.1001-7488.20170111
https://doi.org/10.11707/j.1001-7488.20170111
https://doi.org/10.1080/07373937.2015.1099107
https://doi.org/10.3969/j.issn.2095-1191.2017.05.023
https://doi.org/10.3969/j.issn.2095-1191.2017.05.023
https://doi.org/10.3969/j.issn.2095-1191.2017.05.023
https://doi.org/10.3969/j.issn.2095-2953.2017.09.007
https://doi.org/10.3969/j.issn.2095-2953.2017.09.007
https://doi.org/10.3969/j.issn.1001-8654.2015.01.011
https://doi.org/10.3969/j.issn.1001-8654.2015.01.011
https://doi.org/10.3969/j.issn.1673-923X.2012.01.010
https://doi.org/10.3969/j.issn.1673-923X.2012.01.010
https://doi.org/10.3969/j.issn.1673-923X.2012.01.010
https://doi.org/10.3969/j.issn.1001-8654.2005.06.006
https://doi.org/10.3969/j.issn.1001-8654.2005.06.006
https://doi.org/10.3969/j.issn.1001-8654.2005.06.006
https://doi.org/10.3969/j.issn.2095-0756.2011.05.013
https://doi.org/10.11707/j.1001-7488.20170111
https://doi.org/10.11707/j.1001-7488.20170111

