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Sudy on Orthopaedy Bamboo

Tang Jun—wel
(Horticulture and Forestry College,Sichuan Agriculture University.yaan.Sichuan.625014)

Abustract:  This paper deas with a square orthopaedy bamboo made in a high temperature treating equipment designed
and manufactured by ourselves. The orthopaedy bamboo keeps the bamboo wall well and is filled with inferior material,such
as rice straw.This composite material keep the nature bamboo material characters,it can be used directly as decorating and
furniture .Thisisanew use of bamboo materia.The temperature time,the rate Of compression of compressive orthopaedy
and filled materid directly influence the dimensiond stability of orthopaedy bamboo. The rate of the thickness swelling and
hygroscopicity of the orthopaedy bamboo are smlar to the nature bamboo. The rate of the thickness swelling and the
water-absorption are higher than those of nature bamboo,but “time-hysteresis” is obvious.The rate of the thickness
swelling ,the hygroscopicity and the water-absorrption rate of the orthopaedy bamboo of tresting 20min  are obvious
lower than those Of treating 15 min while the temperature is 200 C.and so is the recovery of the orthopaedy bamboo. The
treating time increase,the orthopaedy bamboo darken.The dimensional stability of the orthopaedy bamboo is more even than
the dimensional stability of compressive wood.
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1.1 ER

VAT R AR IRKIX S, T PRESCZ IE A TN, ATRESN B2 IR A B2 BB ), 07y
AN UG YR AS, BRI PTREREZL, OIS, SO T s, sk AT B,
A FIREFF AT R AL T I CH UL SRR AT Rt O —Fh S &kt BRI AR HBAT HL A
B 5 T B 6, BRI T3 N AT e AR MU 224008, 8 KARTRI N, B IAR L IE Jy
TR 22%7c47, HKITIBIAE K. 59— 7T S T Sk e, ik, k%
R/, AT . DRI 08 1 25 [ 3 8 5 T4 7

R TR RE, AT AR DR H 25 . R RGBS A 8 Ak AT 10
fens, T E T 30%. REMIREG () B R, A EIIERE, BRI ATR
BLG, SHE R BRS04 MRS —F e, A3 TSR aikl, OfF®
JREIR R T SRR . SLEEHIRIPERE 0 1F 8 S AF ST IR IR TR, A SC B
TG AR AR CRFBSRERD AT RN R ke S0 TAE TR, % T EA% 30~35mm /)
A7
1.2 A#H

FEZA P S HEN T O AT KCEAMIEED, R8T (K A R 2 D AE AR R B o I3k 7
AR PURAE A2 5, TR 2560 . R4 180°C JE R, IN#AALEE 20h sk 7/ AbEE
10min, 478 FEREA T 4 [ 5 o L FS 45 T 1 vl TR S 400 55 094 E8 267 FE 1A A AR K, S e
HEA Y T8RRI FR G A A A RS i o VS I 3 B R A B A B TR AL, AR — i
P UIASKE, it RS Ak, SW I )RR 5 10 3 o] s A . e T
KRB, Ak, AR, 7 200°C BEL T, A PTHERATHL, RN AL L
20~30min, X i E S R AT R 10 )7 1 S2BR bR I ARIK 2R A AL B, LA A Wi i
VEIEAbFE, EAETE— B LR LA ORI, S B B 2R I H
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2.1.1 IR

b 2 m KATB M REAEE, Wik, Azhisl. Wik 1.2 m, B 20mm 8],
2.1.2 IR

HAR L 3 4FA:, HA% 30~35mm 1V X 7T (Bambusa multiples) ,fueHfE&4g
2.1.3 L8k

TR A%

RERRAEATDIE 2 m K—BE, B KSK 50 com &bt . FKARBE B, B FENA, 5K
KR 30%~40%. FAEFLLEUINT, BB 2.5m, MIMTFINARRADN, B 3~4 Bemigpdtdl, BeRARTIEN
TrBe. MYERNIEY, KB, BB KRR, s, KIS, ST RATEE D) N B
— ST J S B 0.55~0.65 . T BURN B THES 200°C (IS E, STE R 2em, B8 FERETT
BEEBA ST )T . KBRS 15 48R0 20 8h, & = MEAR . BAEAR M ICGKIFURE] 1m Adbdg
25cm HY 20mm & 6 MAKE, LWFgn'S, ERSHR e A . S 3 AN IR 2 ik, 3 Nl
WK ZREIR o & FATBUH T 24 MR (3 SChe ). Ira R FEA T/ 5 A2 s FF 71 . B AR
RAETERENT ¥ [FIRE 7 2 OREAE 0 o 0 R P AH 3 ) AR IR P 3 (A v A

JOSF RS VPN J5

BEAUEAEF C LASAT AR AR IE B RS, 4 IR 4i OV J5 1T T F Pl b s TR R BE
VEA GRS o 73 TS AN 40, AN
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BELUERAEE (C) = (To — Te ) / To X100 %

X To — BORMETBLER: To — R MmO s 2 1A .
KRFEET (50°C 4h, 105°C 8h ) e s, JEERIGERE, KRBT &iew B, AN J7
GURARSEZERIR, NATARIL

W ARG TR (204£2) °C, AN 65% K P 75 4% I AL HE 15 K, I 5e i, J5E
FUFR . SRR E T RIREIRE, HIXHGEEE 80%a5 728 g8 rh AL BE 15 K, W B, 56 A FE .
fu RO

D)

MR B ()= (M-Mo) / My X 100% 2
A M —— RIS T Mo —— lFEL T,
MEIKE (Y) = (L-Lo) /Lo X100% ®3)

A L— AT EROKE) ks Lo—— IR FF LTI IR
WAKIREER N 20c KA, 43 INSEIR K 4, 14, 38, 62, 100 /NSRS, 56 BERUR
He % (2), (3) XitH:
Hs 24778 T8 10 52 A6 5 SR U A h ik o I E AR IR AR K th 4R 2 it 2 58 v, ARG TR
Tk, 2 30min , MURKET, WESEEENUEE . R S
B4 EIRE%R (R) = (T - T) / (To-T) X 100%
Arfe Te —— (I35 T RE 5 B B T
2.2 R 518
221 UT RN, UKL
K1 BBE ZEKE EEENERFERHHEER
Table 1 The hygroscopicity, the rate of the Swelling, compression and the recorvery of orthopaedy bamboo

(4)
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e W—IEE (wdith)

21, 22. 23. 24 42 20min ( Treating time),

T— 5 (thick ness)
11, 12, 13. 14 4:# 15min ( Treatingtime), {7 (Location)0cm. 25cm. 50cm. 75cm.
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#iA4v (Location)0cm.  25cm. 50cm.  75cm.

65%HH X1 15 (Rel ative humidity) 80%HH X Vi /& (Rel ative humidity
] s 45 % IR JAE ]

2R K 2 1R Vi 22 2RV K 2 .
B LRk RlTES LR Wi % (compression) | % (recorvery)

(swelling) (hygroscopicity) (swelling) (hygroscopicity

85| 85|
w T w T w T w T
{121 {121
11 | 3.36| 3.88 | 3.62 7.55 8.15 | 8.78 | 8.47 10.68 2317 | 33.35 | 2360 | 34.42
12 | 312 | 359 | 3.36 7.16 755|811 | 7.83 10.24 25.68 | 34.64 | 16.20 | 33.61
13 | 298| 3.81| 3.26 6.89 6.31 | 7.58 | 6.95 9.40 25.32 | 35.06 | 12.04 | 28.65
14 | 223|334 | 279 6.23 5.37 | 6.60 | 5.99 9.17 28.60 | 3342 | 11.36 | 24.17
£
6.96 9.87 25.69 | 3442 | 1580 | 30.21
{121
21 | 273|299 | 2.86 6.95 470 | 518 | 494 9.50 23.27 | 3750 | 5.87 | 12.46
22 | 254|267 | 261 6.76 454 | 497 | 4.76 9.23 2411 | 3621 | 6.13 | 1331
23 | 233|248 | 241 6.43 398|435 | 417 8.39 2495|3760 | 6.45 | 14.20
24 | 210|254 | 232 6.31 354 | 384 | 3.69 7.42 2733|3894 | 678 | 1521
£
6.61 8.64 2492 | 3756 | 6.31 | 1381

{121
3 351 10.03 4.73 13.76
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3 % [ (nature bamboo):  HAR AN H 7 W ¥ FE{E. Averaige of diameter

* £ 1, £2¥FE. Table2 aresameastable 1

M 1 RE 1 a]F AT R EATAI LG, WK BRI T 3~4 AN 40k, W K R AR
B5WH AIC T-XS 7 80%H, ALIE 20min 1 [F]%S BEAH Y, AbEE 15min (1 TX . SR b 2|
Ui S WP 2 RV M 2R A R T N PR A 4, A BB ) 395 2 ) sl o A B T Lt s 47 2 X WS 0 2 G

TSR RES AP
& ° —o— 65% 2k Wi iK% (15miin)
= 3 —m— G5 2 (20min)
(&)
EE o — — 8OBZIL KK (15min)
w2 £ 80%2k 12 ik % (20min)
e T4 —k— BB KR O D
N O = .
gg s 3 —o— BONZL WK A Chf )
[©]
e 1r
0 1 1 ]

Ocm 25cm 50cm 75cm ##fi (Location)

Bl AbEEEFIA] . BRAL. AU RN IRV R A 2R ) 5 R
Fig.1l Influence of the treating time, location and
nelative humidity on the rate of the thickness swellin

K2 WoKFMF KL R
Table2 Therate of water absorption, and therate of swelling

Hi's WKHE (WA WK (swelling)

4 | 1] 8| &2 | 100 4 14 38 62 100(h)

W T W T W T W T W T

1 5010 | 9805 | 11151 | 11321 | 11621 | 500 | 499 | 1943 | 2639 | 2411 | 3313 | 2485 | 3409 | 2527 | 3558

12 | 4495 | 8486 | 103.71 | 106.23 | 10824 | 415 | 483 | 1579 | 20.85 | 23.32 | 36.22 | 2492 | 3713 | 2521 | 3890

13 6190 | 8656 | 10821 | 11015 | 11216 | 454 | 453 | 1468 | 2478 | 2055 | 37.13 | 2197 | 3826 | 2326 | 39.78

14 4766 | 8713 | 10432 | 10631 | 10970 | 474 | 460 | 1633 | 2368 | 2231 | 3319 | 2347 | 3462 | 2454 | 3519

¥ | 5115 | 8915 | 10694 | 10898 | 11158 | 461 | 478 | 1656 | 2394 | 2257 | 3492 | 2380 | 3603 | 2457 | 3754

21 4714 | 6752 | 8833 | 904 9121 | 313 | 322 | 929 | 1050 | 1055 | 1346 | 1121 | 1402 | 1180 | 1431

2 4077 | 6321 | 814 | 8.1 8879 | 292 | 298 | 858 | 923 | 961 | 1288 | 1072 | 1321 | 1123 | 1383

23 | 3829 | 6034 | 8123 | 8333 | 8266 | 267 | 271 | 726 | 821 | 946 | 1199 | 1049 | 1300 | 1099 | 1350

24 3618 | 5633 | 7456 | 7691 7849 | 234 | 231 | 649 | 744 | 925 | 1169 | 1031 | 1287 | 1070 | 1315

Bff | 4059 | 6158 | 8232 84.47 8529 | 277 | 281 | 791 | 88 | 972 | 1249 | 1069 | 1328 | 1118 | 1370

3 3435 | 5322 | 6593 | 7937 | 8177 | 561 | 748 | 841 | 880 | 895

ML 2 MR 2 w] LUE Y HTRS S 78 A R AT O K PE R B — R AT s 2 S dp Rt . &
A /NI, WIRATIE B LT YR R, TR ATIR KR Ei8 40%~50%, MK, BJA A P i<,
AR R B S . RS SR AR RS £ R S BRI e ARAE A N BSU R
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AR AR A 2 LU R 2 34

WA R (SSPY AR T 2 AT R A 38 S T 1R i 52 0 11 1K) R ol A AR B K AR TR, DR K A 2
70%~110%H AR A AW o BOIBAT G S (W ARG 5K 23Rl AT RERE, Wi, MoK 322
WANKI, EATANRIIEE, KaBgats, RAMERRERERALK, Ao Kl A REIEALT
Mo 20min LB AR IR I oy TSI, IS4 (K2 MR/ . 15min AR BRI AR R B m, s
AW ARMBURGR, KRS, MFEARLE FKZETEMATE R R .
FEAT W RE SR BURR T A, 5 TR AT, SO LR AR ST 5 BB
TR QAERNARAEBEAT R Z 18], AEBE KGR R, Rz, HOLRTE . ELheish, wHiE
REAR AL BB R R AT A (OSB) ARG S RIAERR B K PERE, AL N BEIEATH B 5 TREATRIK
AeBE, P, BURRERINGRE, BT ROt s Bk R RE . [4~5]
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E¥ S0
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B2 ALFEAE. R46% (W, T). WK X R KRB K BEKZER Zm, BKSEHk
N IR K I I A i e TR
Fig.2 Influence of the treating time, the rate of compression and the
time of water absorption .the time-hysteresis of the rate of swelling
with the rate of water absorption
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rEe ke [l 4 ¢
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g —c 0 25 t !
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%\@: § _§ C1sf o e 545 % (15min) T
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e

i 5 T T X | —e— I 4% (20min) T

0 1 1 |
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B3 AbEERFIE., AL B4R (W, T)XELGEIR KK E R
Fig.3 Influence of the treating time, the rate of compression
and the time of water absorption _the time-hysteresis of the rat
of swelling with the rate of water absorption
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M LRI 3 ATLUT M, ARFRINTAL, PR3 G AT S 2 S, B b R ] 5
0, HALEIIAR N ALEL 20min (EEATIIE SONAA], LRATEA KO, 4B 15min AR
Ko AT AR, G, TAFILIE 20min (AT . X ATREREGABE, R4
i, bR AU BT ALEE 20min UTEHEBLG, SRR 2B

3 Mg

ratEn )G, o UUHE RS mREE T, ARIATTRESEEN:, SETR N R4 . Y
PIAMBAREE T IR A, i HAE TR AR . A= Bl ORI S ey “y kv ” T 20R0
i R TR A R

PR S 70 ) 2 T AT W I e RIS S W 26 [F) R AR T A AR, A 34124 200°C, 20min KT
FARYTHF, 15min I i T

BT (PIR 7K HEFI 7K 29T K 3 A v VR MO A sk IR, (HAT B B I s G IS . AN E:
AT S R LT AT IR K SR RIS AR M 2R 2 vy, Pl e, I 7K R B 7 2 T I o 42 1 25
ARSI e 28 AR B ASCR R I DA ek o s 4 (0] 52 2 i Ak 3 ) T Sl ok s o 28T AT RST
T LR g AR B 385 o

IR R—MAR TR, SR ENEAGME, WAM S T3 TS B, (H1565T.
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