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Study on the relationship between bonding strength and
roughness of sanding bamboo surface
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2 Key Laboratory of Beijing for Wood Science and Engineering , Beijing Forestry University , Beijing 100083, China)

Abstract: [Objective] The study analyzed the factors effecting the roughness of sanding bamboo sur-
face and the relationship between glue bonding strength and the roughness for a reference to bamboo pro-
cessing. [Method) The roughness, free radical & contact angle in surface of Moso Bamboo (Phyllostachys
pubescens) sanding with different granularity (60,80,100,150 &.180% ) abrasive belt was measured and an-
alyzed with various factors. And the bonding strength of them was tested according to corresponding stand-
ard. [Result] The bonding strength of the bamboo piece sanding with different granularity abrasive belts is
various and not in linear increase with the decrease of surface roughness. The strength reaches top(7.19
MPa) when the bamboo piece is sanded by granularity 100¥ abrasive belt with Ra,Rz & Sm for 7. 2,50.7

~! and contact angle around 15°. [Conclusion) A

and 130. 8 pm respectively, [ree radical quantity 3. 3X10" g
suitable selection of abrasive belt granularity is 100 for bamboo sanding to glue bonding.
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Table 1 Surface roughness of bamboo piece sanding with
different granularity abrasive belts pm
e b A g T
J%#JW/W*ME/D Ra Rz Sm
Sanding granularity
60 9.7 63.5 196. 3
80 9.3 63.0 156. 4
100 7.2 50.7 130. 8
150 4.9 36. 4 98.3
180 4.3 34.2 92.7

LUV HIJBEJRE L T o 2 S TR S R R A



Ham BURZE A TR B ) 2 TR JEE 5 5 5 B G R T Y 79

23 0F 6 THRELBE B 7 A8 — jE SE e, TR A R
Fll TR RS T B B ) P 2 5 N Y R
AR BE I B B R R TS S A
P e [] P o 0l BLL IS ] PN A B I L B . ST
A5 B T 58 1 10 56 AL Y B ) 2 B (18 m/s) AN H]
P T AF 5 BE — B30 mm) . K IH BRI Ja] P 1 S )
F B L B[R] N 0 B W 2 I AR R OR . B R
HIJBE B A F 2 3 B 1 32 B S L G 60,100 Al
120 H 3 Foki B2 B Rb Al . 8 19 i 45 R 23 0l 4.5,
7.0 F1 12. 0 m/min, B & B4 51k 0. 2,0. 5
0. 7 mm, DARbat7 B A7 B ] 25 B3k A% B 1) 2 48 e AR Oy AR
i, B GEBR D Al R EE Ah FLA B HI) 2 B0 A 2 T 4
JE A 240 2% (Ra) W9 52 0, HAS AL Gn & 1 B
FH P 1 AT B o7 B[] B ) 2 I A 3 O 3R TR
BB B0 R i (R AR R IR R K.

14- —e—60H 60, —m—100H 100";
12k —A—180H 180

IO-W
8k
6k
4_A_‘//A——A—A’k/‘
ok
0

9 14 23 24 35 49 60 84
BT IR A 2% Bk B 2 B AT AR/ (mm” + min™)

Removing capacity per minute

B 1 PRI Ra {8 bl S B ] 25 BR
s ) 2 A T AR Y AR Ak
Fig. 1 Changes of surface roughness Ra of bamboo pieces

with removing area per minute
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Fig. 2 Analysis of bamboo surface free radical
by Electron Spin Resonance machine
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Table 2 Effect of granularity to free radical quantity

in sanded bamboo surface

oy kg / H XS A R /(X 10" - g7 D)
Granularity Number of surface free radical
60 4,113
100 3.3
180 6.5
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Fig. 3 Changing of liquid contact angle on sanded

bamboo surface with the granularity
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Table 3 Strength of glue bonding and break load of bamboo piece sanded by different granularity abrasive belts
S o A T NFT . - T T P -
%Eﬂf’/?ﬁ ﬂﬁ(‘n JRF*{/MPW BEYR 2 f /N l%ﬁfg]”f’/rrﬁ H@‘n 5 BE MPa BEYE 2 /N
ki /H Glue bonding ki g/ H Glue bonding
. X Break load . . Break load
Granularity strength Granularity strength
60 5.75 2 873 150 5.46 2 730
80 6.56 3 284 180 5.32 2 661
100 7.19 3602
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