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Physical and mechanical properties of Phyllostachys iridescins under
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Abstract: The effects of treatment temperature (110, 130, 150, 170 C) and time (1, 2, 3 h) on the physical
and mechanical properties of Phyllostachys iridescins (including bamboo strips and round bamboo strips) were
studied. The results showed that the physical and mechanical properties of Ph. iridescins after heat treatment
were better than untreated bamboo, and the heat treatment temperature was the main factor affecting bamboo
properties. Treated by 110, 130, 150, 170 °C, compressive growth rate of round bamboo strips was 35.90% -
52.01%, its shear growth rate was 43.24%-90.99%, its bending growth rate was 42.47%-122.58%, and its ra-
dial ring Stiffness growth rate was 2.14%-52.55%. The shrinkage of bamboo strip was better at 170 °C. 130 C
and 150 C heat treated bamboo’s mechanical properties were similar. Considering all the factors, the heat
treatment process of the bamboo material was 130 °C for 2 h. [Ch, 3 fig. 16 ref. ]
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1 M5 7 &*

1.1 A #

IR AR 3 ARARLLAT, RACHZBEE THRW ., EBGEREDEHE, TR EELT, i 50 cm 4
K, R LS m iR ER, R 124, 15 MR-, it 180 M. 4r Bl A, Z ] GB/T
15780—1995 7 44 ¥y i 1 244 SR 3 56 J7 3 )11 1SO 22157-1-2004 Specifies Test Methods for Evaluating the
Following Characteristic Physical and Strength Properties for Bamboo™, | 10 mm x 10 mm X ¢ mm(¢ #yBE
T R A, AL L T 455 20 mm x 20 mm x ¢ mm A5 R A IKAE, I SCHT 5 5 160 mm
x 10 mm x ¢ mm P7R A KPF, HTESRIE; 35 mm x 20 mm x ¢ mm P77 B0, 0 R0 23047 5 56 5
280 mm x 10 mm x ¢ mm P57 /4 00F, SMBRSCHTRIRE s d mm (d N EAR) x 40 mm [ 547 RF 004
TS 58 L IRSCHUBT AT . A2 FRRIEE ;s d mm x 60 em (P TCAT 1) AT A0, PSR .
1.2 REiRE

TlobLAzE ] v 1O 7 IR AL (DNSS0) , e IR A2 28 0 AR U304 (ER-10AGP) , MEA4# (SEG-021),
T AT R (AB204-N), e fezr, Wbn R, B flods 55
1.3 AKERE

Pl E T A, WIRI S 40 °C, B 2 h JBETH& S °C, BHZE 103 C, MM THRELT;
W2 T F 23 LU EE Dy 110, 130, 150, 170 °C, Wp[a] 35024 1, 2, 3 h 3647 % kel Ok B, $uid
SR PO B R AT A BT R OT R, SRR AL B, A TR A S, TR AR, Tl
Pk, T 12 410 BUd USROS RS IR BB A R, LR EE (2022) °C, MRJE(655)%
PEATK IS, Fed KRR E G, #7E, MM Ed s, HEKELTRERET N 55%,
PR A BT AR B I 35 K 129%, D 1 5 EXT RGO PR AR BRAT B 2401 D B KR 12%0 B3 52

2 HERGAH

21 HAEIZIT R EEERN

A1 AU AL PERAT A A B B AR T4 X TR R T AR R A S, A A
RE IR J5 22 43 A, Ak PHLGL B8 AR AST [R] R JE 74 %88 82 119 5% i A 3 35 (P>0.05) , % 4% 3501 45 14 i 1) 5 i) . 3 (P<<
0.05), FHril R TR FIR s ARLIATA O BR) BEACR B2 0.60 g-em™, Bk AT B LA %5 2 /s
5 170 C, 3 h W1 0.64 g-cm™, F KAE K 150 C, 3 h i 0.68 g-em™, [ Xf BN T 6.9%~
13.9%; 130 F1 150 CHy# FEA % B fa$h 22 h, 110~150 CRBLBETREE T . B E G, JEA 285 i 4
K#a#, 170 CHU RS, Fm T35 Xm T4 5 BT 48 F A0 3R FE 3G, BUE TR
] — AL PR FE R, BRI, FfE A B R R 170 SCi & 30 48 50 22 80 RSP A 42
] T4 5K 2.2%, %10 T4 %K 5.0%, W T485%N 14.6% , AEPRPTH A2 T 48 R iR R 2.3%, %
fEIR /N R 1.9%, HRRAEBRAT A A8 A 3 4.55%~13.64% , 5% 10 T 45 55 R 4.8%, f/Nh 3.2%, L
X A5 AL # K 4.00%~36.00%, AT T4 %5 KR 12.2%, F/hR11.0%, XA % 16.44%~24.66%



B35S EH AW HOTHA W R AR OO LA R ) D 2 M RE Y R TR 767

069 p =0.902 2.4 P,,=0.008
~ P,yu=0.699 - P,y =0.049
: %

I
20.66 ] Fao
) H-
% =
.lé. R
. 0.63 ' ' 1.8
' 2 3 1 2 3
t/h t/h

P,,,=0.045
. o P,,=0.025
& Si¥
t i
= =
i €
3 1 ] IO 1 1
1 2 3 1 2 3
t/h t/h

——110°C -#-130C -4150C -e-170C

1 a2t A
Figure 1 Heat-treaded bamboo’s physical properties
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B 2 AT 0L LB T 24T R M ST i B ISCh BT 5 B . U SR . M SCh L A
SEIA 7 R b 45 0 2SR B 2200 A s« A BRRLE Ry 52 I ) 2 0 R I AR B 3 R 3R (P<<0.01), kb BB
() 52 M) AN i 35 (P>0.05) 5 J7 2% 568 B Bl P Ah 380U 3 T e AR R B B H)S N R 3 RAGBRAT A 1Y
PUBTSREE . BUHREERR 170 CAEFRATH &, X RUIPAE R B o, JL PR RE S A N Rk % ik
BN 110, 130, 150 CHY, B #E R ] P ZE K, 20w B R0 KO, i 170 CIJ A0 R H
KA FEAT R MRS 58 o 51.6 MPa, #4035 e /ME Dy 69.3 MPa, f K{EH Ny 72.4 MPa, X254k
N 32.17%~39.72% 5 RALFRAT R A MTSCHT Y 50 B2 4 19.6 MPa, #AbFRS fe /ME Dl 17.5 MPa, f KfH
9 24 MPa, X AEfL R R -12.24%~20.91% ; K AIAT R M P 58 B Ry 142.7 MPa, #44k 5 & /IME
1623 MPa, fie K{EH 196.6 MPa, XT3 13.529%~37.56% ; A AL FRAT Fv B4 09 5 S0 Bt $ 58 B2y
225.8 MPa, #AbH 5 fe/ME K 156.7 MPa, R AfH H 250.4 MPa, X258 £k 2% 4 -30.73%~10.76%
2.3 MBI EXEMH HFE RN

3 e T $ALHE T % BT A I Se T ik B I SCHT B o B . U R AR e RN EE T R
AT B 25 T2 PERE 7 25 40 B AT L, 3R B J2 52 M 4% ) 2 5 B AR AR 1 2 2R R (P<<0.01) ,  Bisf [i] 52 M S ik 35
(P>0.1); Kb B S RIATHF 0 1258 B 24K F AR AL BRI AT 41 5 $A40BEYE O 110, 130, 150 CR, [#4T
A B g 2 R T RN ) A K S B TR 110, 130, 150 CHY R S RmE,  BRAT IR S04t T o J
S HME F) = 110, 130, 150 °C, Hi 110 °C5 130, 150 C2E 58k [BIAT R S04t 3 58
JERE IR ZE, 10, 130, 150 CIRJE Z (AU oy i i 22 54/ AT PUa sR i 3 FiRE A2 A R,
B[] R 25 M W S 5 AT A A 1) PR BE B R A%, 110, 130, 150 “Cii B2 2Z )5 B 22 5/ £E 170 C
PREE ZAE T, BATA RSO R BE . IRSCHT B 38 BE | Boas o B N A% 1) BRI B2 45 4 A T 27 1 i 1 52 I
[ RE R, SN R R S . AR AL BRI PT M I S0 bt e i B Oy 29.8 MPa, #A4b 38 )5 5 /IME hy 40.8 MPa, £y
KAEHA5.6 MPa, AR fEF 0y 35.90%~52.01% 5 A A B AT 4 ST BT 38 8 11.1 MPa, #4035 fe /)
H }16.2 MPa, # KAE N 21.6 MPa, H AR (b F K 43.24%~90.99% ; 7 4b HLAT 8 47 A1 5125 38 7 o 18.6
MPa, b3S /M }26.8 MPa, it K {l Sl 41.7 MPa, [ %48 fb 28 g 42.47%~122.58% ; kb 4 [5 77
WA I IR NIEE Ry 98 kPa, #AAL PRI e /NME S 100.4 kPa, f KAH Ky 159.8 kPa, [t X] 748 fk 465 2.14%~
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Figure 2 Heat-treaded bamboo sheet’s mechanical properties
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Figure 3 Heat-treaded round bamboo’s mechanical properties
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H1 LA B2 M DA, R S M B AL BRUS AT R P B A PR RE I R E s 110 CHI 170 SCI 4744
FYEREESS, 0130 CH 150 CRIPTHF AU 2 MERE AL, Pk, #5EHERR 110 “CHI 170 CHE N 2R
PR AL B TSR s SEPRAE P ARAL B R R, KA R ARG RS HEMHEE, 150
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