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Effects of Low Temperature Plasma Treating on Bonding Strength
of Bamboo Strip Surface

HUANG He-lang, XUE Li-dan, LU Xiao-ning, DONG Li-jun

(College of Wood Science and Technology Nanjing Forestry University, Nanjing 210037, China)

Abstract; The treatment of low temperature plasma to the surface of bamboo strips with or
without hypodermis can improve the surface wettability and bonding strength of bamboo
strips. In this research, treating time, treating distance and treating electrical power of low
temperature plasma are investigated. The results show that the treating distance is the stron-
gest affecting factor, followed by treating time and treating electrical power. The optimum
technological parameters are as follows; treating time is 5 s, treating distance is 10 mm,
treating electrical power is 650 W. Under this treatment condition, bonding shearing strength
of the bamboo strips with hypodermics increased by 143. 9% with its key coefficient variance
(CV) decreasing by 11. 9%. Bonding shearing strength of the bamboo strips without hypo-
dermis increased by 45. 8% while its key coefficient variance (CV) decreasing by 6. 5%.
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1.1 &#
REEAFAMERAENN . M RETENENTRBY S HRERK 604 ~80%:4TH
HAR TR 450 mmX 17 mmX5. 5 mm; FKE R 6% ~8%.,
BREEW AR B B0 - B A B 48. 206, 36 0.15 Pa » s (20°C); LA (NH,CLYIFEME 0. 5% ~1%., .
1.2 RBRIZHES .
RBERANTEBLENT .

ﬁﬁ%ﬁ?ﬂﬁ}ﬂﬁ#ﬁ% [ :f i 3
A E ] K BIIERERAR

1.3 RESHF&KLE

RESETFHRLBEAMPAKRSKKESS ®1 EEENFLEBERXMAFER
?ﬁiiﬁﬂ:ﬂﬂﬁﬁ'ﬂ'iﬁﬁ ThbH . [FACK Table 1 The selected factor and level of low temperature plasma
BRAEEARMKERERRE . HARK kg BEMEGR  SEERB) HE(C)

Treating time/ Treating distance/ Treating power/

TRAGRSE FABEEAARE, HITHFRN  Leve . mm w
FRAKRSE LB E@E. i 15 10 650
1.4 BREMEE I 10 25 800

S 40 950

AT RSB BB, BB R N 150 g/m?  —L
AR IR AT MERRE. BER AR T2, BET %5800, B0 E 12,5 MPa, B
B 125°C , 88 Z%X 1 min/mm,

1.5 EMARRAMENR

FEI 00 2 £ S LKA R AT A R, MR EL G E AR LS, BRAWY
3REEWLH GB/T 17657—2003 sREME AT . B JEW BRI A0 B2 HAL, RIS KR BHA (63£3)C
B B4R K % 3 h, BEERCA (63+3) C Y FHRE T4 3~4 h, BUH S 7677 8677 2 I HL I 3547 39 4 38
HEWIR,
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2.1 RESHTFSLEXEMAHER
HRESH FALENTF REZMAXERILE 2,
R EREETFHELENTAREERANRANDBENERN
Table 2 Effects of low temperature plasma on contacting angle and bonding shearing sirength

REIZEK RS RERA TREARORR G 1TLEEL
) (@ -EH:yJ¥) Contacting angle of Contacting angle of ‘Bonding shearing stre.ngth Bonding shearing strengfh of .
Treatm'g tecl}nologtcal parameter bamboo green skin/ (%) bamboo.yellov: of bamboo green skin/ bamboo yellow endothecium/

(time, distance, power) endothecium/ (") MPa MPa
15 5,10 mm,650 W 62. 50 22. 33 4.75 10. 97
155,25 mm,800 W 68. 00 21. 77 4.29 11. 25
15 5,40 mm, 950 W 66. 92 36. 40 4.33 10. 83
10 5,10 mm,800 W 40.17 19. 23 5.61 11. 08
10 5,25 mm,950 W 58. 33 21. 85 4.71 10. 41
10 5,40 mm,650 W 96. 00 58.17 4. 65 10. 35
58,10 mm,950 W 49. 25 25. 42 6.16 9. 54
55,25 mm,650 W 87.31 49. 81 5.21 : 10. 67
5,40 mm,800 W 83. 69 46. 79 5.02 10. 25
FYi3: 97.52 55. 21 3.50 7.41
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WA/ AL BB AT E M RN EMA T B EL W,
HEAREWTFRAKAFENEERT. MNRENEEBERETEORBERERSEEE
EZEE 5T RN EFEEMBE, RRARAS L ERME. S/, Bk & K8 Rire,
R2ZHERR . RBSETFHRLEVTHSHREA A REEMA, XEREMH REHBHEORR.
2.2 RESEFHLBNRAGWIEENKW :
{0 368 5 25 7 44 4 2 %ok BB A B9 410 3R BE 6 B g L %3 BRANYERETEHH
Fz2, §2§'ﬁﬁﬁﬁ%&{%§§tﬂﬂﬁﬂiﬁfﬁ&t Table 3 The variance analysis to bonding shearing strength
BEGTHRABENRER. MANWMEEMTEE MrR@  yEeR ¥R 49y FiK

SHRBERTELBE I HBAWDRENBI e s St Swee e
HTFFESWLERRNE S, A 1.52 0.76 16. 89"
ME 3 TR S LB AL BEEY T # B 130 0.65 1444’
EORANOBEYWEN AByEMRAY © O 0% 00 0w
3R B B R W, 4 T B RO A T O A B0 438 A Tz o I
EAH—SEM ABEEADEN A EEORSY  f B 0.15  0.075  0.42
VBEHER SRR, # ‘c 0.56 0.28 1.56
BE 0. 36 0.18
2.2.1 &EHH W HBEN 2, HERBE,

A7 78 T B9 BE-& BY U 3 B Bl b BN f] A9 3%

RAS T B 4730 A9 A BY V058 BE Bl E A BET (] 9 S T R 218 A RB(R 2.,

R 5B T B B R E R AR A BOR R R . BBk, A8 R 2 4T A A A9 b
BOANHEREGIIEBENRE. MAREABE NS TEREN.CAERMBEREFTLREKRAR
E.pEoRREERR, R RO ERAHE. RMAMERFRE REHSHEHE
FERU, 244k B A AT RIB S TR EL B PR, X 0T AER i FABAt [ K, &
BEBTESEGMAEARTE, SEHBNEEZIHRG. MTEITENOAERS Ll A8 R
AR, BN REAFERA RN XA, A SHERSE FAR4 B B HERBARRE. MRABKT
o R HER M AL ERET A Y 5s BT E MAT RS R T NS HHEE.

2.2.2 REEE

MEBNREHREREECEERM AT TR TRONVRERELBERN¥ AL L
FETRE.ZLBEBGE2),

BESFEFALEOHNZABARREENEROHEYBRBHMLERA ., 2B REAE
FRESEFEINEEBEFREB(—BI 10eVER SR ki C—H(43 eV).C—C
(34 eV).C—O0(34 eV) . O—H(44 e V) F SR AEL T Rl — BB B KV, ;X S{b R IE R A M MATH L2
REARE, X—RBBKPHELFERBETRESE FEPHARMMITHNILERE D BITH. R
EBAGFREAHEATSRMA, RERFOLEFRT SRR WL REERL . FETHEY
RREKFRFE,FIHBRANLEYEREARAFE. RAESFARRPRE GEBIRAHSEETFERSHE . RUH
Wit EENES AR ESEFEPREF A EEN SR EREHFRANE FHER, ATEY
Phal — PR N A REDY . AR PEHNESS A RESE FARI HEETFRNEE FHE
BMEASHHRDTEEFTR. A . FEFESKRPHWEBRETFOAHERASIN, B LIEN
SREEFARERER FEX R MEFHLENSHEFE FERRER.SE/ . EREXNME. B
W ERFE FRSBAERLEERARMME, LERKEARRE,. MM RENLERERR. KB
HRRWLABEIERY 10 mm B, FE AT R ERERBEIBENR SR,

2.2.3 &BAGE

MERHOEANBEEELEN RN ATNES LA ERMARE  MEANBEANERERE
AT K EER AT TRGE 2.,

AR ANTES FAYY PTFE ZFRMNAIREZA - NEMNM KRR FREFEKEHR
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SeE R R L FEENTMEAD TREZHANTIA ., Bt B RENMZA GBS ENERE. HELX,
FETHRBZABTE, Hik2RENLEAMN, M REERIMSTR. EHit, KESEFALEDY)
ENEREAAEAARZANER. KRART . RESE FEALEGENTTFRMTEDRSEENE
WARAE,IREER TRFMNIREERDINT T LNEETFEREETLRK.
2.3 RUMHIETSH

WAL L4547, 28 H 8 B MA R 24 RAENVBENHRIE
AEAEPEER BEMFRESE 7485t Table 4 Demonstrating of bonding shearing strength
TSR A BEtE 5 s, b FIEE 10 mm, IH & BRAWNERE BEREE ZRRH

) \ A = .
650 W. RIERBHRIE 4. Sample O by ncres e% sacst
4RV MW EBSEFRALBETEE Sompnam 3.19 38.0
AR REOT S OB AR LAt 7.78 143.9 26.1
b3 1:okp-i] 7.56 18.8
EREE ANEAREEHRE. S EE R E o 5.8 23

3 # #

DHFEHEFEMTEENT A 2REBESE FALAEG  ARHEEEN, DETHRESEEERES,
BAEHRERLEEAA BERS.

()RR %5 TR AL BERT (8] AL BEPE BS AL BETh B %47 1 B A BB R W 0 B 35 8 BE AR Ok O - &b LB
B A ERES A, b TR

OFELBEWERNBEURNETREREFRR, BHEBSEFALBRALTZSHR.
AbPRET(E S s, AL FEPEEY 10 mm, b B R 650 W, R T L AU T . MEENRESN U BRERET
143.9% R ABTRET 11 oY M B EMR AN BERET 45.8% . BREANTHT 6.5%.,

RASEFARLENTEGMTEFOREMENERERE UM EEHERESE Fhatm
B[R] B9 38 K AF AE M AL B B R R A 15— B AR

[ & % x wm )

[1]%FLE. PETH T ARAIMI. LT b EBKL H AR, 1995,

(2] M EA LW, XK 5 RESHFERLEAH RIS FRESI]. Rk HH4E,1999,35(5):104—109,

[31HEX 4 BB B MEFSEFELEEHEMARETN ESR M1 XPS 247(1]. #ik B 4,2004,40(2) ;148—151.

(4] B.HEERBERE. S RESETERLEAHRORETERNERTEN XPS 4011, #5514, 2003,23(3) ;28—
32,

[SIBBR.HEEL EXA. 5. AH RO XPS L], £+ HrMik3:18,2003,22(4) .58,

L6IMER.H B0 B% HESETERELASREN ESR 24701]. sl B8 FF £ ,2002,16(3):28—31.

[ 7 JRehn P, Visl W. Dielectric barrier discharge treatments at atmospheric pressure for wood surface modification[ ] ], Holz als Roh-und
Werkstoff,2003(61);145—150.

[ 8 1Bente M, Avramidis G, Forster S,et al. Wood surface modification in dielectric barrier discharges at atmospheric pressure for creating } !
water repellent characteristics[J]. Holz Roh Werkst,2004(62):157—163.

[ODMEA, Lo, F K MESHTFHRLEXNEAREERNEMI]. A Tk,1998,12(6):17—20.

(O] W=\ AR RESHFARAES N REXREPHNAL] BRI EADIR,2006.16(3):40—43, T

(M) #EF RS, T A WESETERFETAHREMBI]. Sk B,1999,35(2) :95—99.

[ ROE. RBRE AKBSETELBFARES S FHNRE). 438 H.1996(6):1—8.

(13] 3% o ,BPUR. S5 %M Fikxt PTFE M@ ¥#E[J]. B 8H I T8¢ 71,2005, 17(4) : 31— 34,

(FEH% FAR)


http://www.cqvip.com

