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Study on compression fiber-splitting technology of
conical mold for bamboo culm

YAO Yao', YAO Wenbin>", YU Weipeng”, ZHANG Wei’, LIN Maoyang', ZHANG Yiting'

(1. School of Engineering, Zhejiang A& University, Hangzhou 311300, China; 2. Jiyang College of
Zhejiang A& University, Zhuji 311800, Zhejiang, China)

Abstract; The softened bamboo culm was used as a fiber-splitting object. Taking the bamboo fiber’s yield, fineness and
length as the evaluation indexes of the splitting outcomes, the effects of splitting velocities and mold taper angles on
the fiber-splitting outcomes of the method were studied. The results showed that as the velocity of fiber-splitting de-
creased, the yield of bamboo fiber increased gradually, and tended to be stable when the fiber-splitting velocity was 1
mm/min. The fineness of bamboo fiber gradually decreased, and the fiber length showed a trend of increase firstly and
then decreased. When the fiber-splitting velocity was 1 mm/min, the bamboo fiber’s yield, fineness and length were
30.49%, 190.9 dtex and 83.66 mm, respectively, and the fiber fineness and length uniformity were much better than
those of other velocities. The results also showed that when the taper angle of the mold was smaller than 160°, the
yield of bamboo fiber increased with the increase of taper angle of the mold. When the taper angle of the mold was
160°, the maximum yield of bamboo fiber was up to 30.6% ; when the mold taper angle exceeded 160°, the fiber
yield began to decrease. With the increase of the taper angle of the mold, the fineness of the bamboo fiber gradually
decreased, and the length of the fiber firstly increased and then decreased. When the taper angle of the mold was
160°, the fineness and length of the bamboo fiber were 190.3 dtex and 84.68 mm, respectively. The optimum techno-
logical parameters of the bamboo conical mold under compression were that the splitting velocity and mold taper angle
were 1 mm/min and 160°, respectively. Under this process condition, the bamboo fiber extracted from the bamboo
culm sample had an average fineness of 190 dtex, an average length of 84 mm, and the bamboo fiber yield of 30.5%.
The distribution of fineness and length of bamboo fiber were also more uniform. This research provided the foundation

for the future research on the realization of whole bamboo fiber-splitting. It is expected to improve the utilization rate
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of bamboo and achieve high-efficiency production of bamboo fiber. It has important practical significance for the sus-

tainable utilization of bamboo resources, development of green ecological fibers and low-carbon economy.

Keywords ;: bamboo culm; conical mold; axial pressure splitting; splitting velocity ; bamboo fiber
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Fig. 1 Fiber-splitting morphology of the conical mold compression fiber-splitting
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specimens at different fiber-splitting velocities
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Table 1 Effect of fiber-splitting velocity on
yield of bamboo fiber

ey BEEATR BEEATR MTRS4E MRES4E
Comeminety TEWIEG K FEET T
mmemm it/ /% /g /%
0.25 260.77 78.62 17.02 30.52
0.5 263.43 76.93 18.54 30.51
1 258.96 80.38 15.49 30.49
266.54 77.68 17.63 29.64
4 269.81 81.23 13.89 27.42
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Fig. 2 Effect of fiber-splitting velocity on the frequency
distribution of bamboo fiber
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Table 2 Effects of fiber-splitting velocity on the uniformity

of fineness distribution of bamboo fiber

I EaRrE v A BESE R/ R RE/ b2/
(mm-min~") dtex dtex dtex
0.25 150~220 188.8 23.23
0.5 150~230 190.4 25.82
1 160~220 190.9 20.29
160~230 196.8 20.25
4 190~250 220.9 20.02
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Table 3 Effects of fiber-splitting velocity
on the length of bamboo fiber

ﬁ?TﬁEK/( mm -+ min~' ) MR YK/ mm AdEZS/mm
0.25 65.64 33.65
0.5 76.35 36.61
1 83.66 23.41
66.81 37.81
4 52.87 44.23
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Table 4 Effects of the mold cone angle
on the yield of bamboo fiber

ey WHEETE REEATRT ATIRSRHE ATJRAR4E
) FHMIe Pk PMST TS
it/ g R/ % it/ g R/ %
130 280.71 78.52 16.35 27.12
140 266.82 76.44 18.17 28.91
150 270.56 80.62 15.64 29.83
160 262.33 80.59 15.60 30.63
170 278.73 81.68 15.53 30.41
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Table 6 Effect of mold taper angle on bamboo fiber length

BRHEM/(0) MR/ mm FRUEZE/ mm
130 77.60 68.27
140 79.94 43.25
150 82.06 33.37
160 84.68 21.76
170 82.60 29.17
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Fig. 3 Effect of mold taper angle on the frequency
distribution of bamboo fiber
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Table 5 Effect of mold taper angle on the uniformity

of fineness distribution of bamboo fiber

180 190 200 210 220 230

BEEMEM/ (°)  ATIRETHEF- 240 B/ diex FRUEZE/ diex
130 192.8 20.195
140 191.7 20.072
150 190.6 20.009
160 190.3 20.002
170 189.8 20.001

223 ABEALERMTARA LKA
BEALAE 2.2.1 FP3RAS 977 BT 4E 100 A1, 43
SO A B S A AR LA AR AT IR AT A B Y 5
Wi, Qs 6 Fin, FHR 6 A, AT IR £F 2 -2 K
I 5 AL A P 498 K S S 38 K /N 7 Ak
P Hod CURLEAE A 13000, AT AT 4 4 K
JE R/ NR 77.60 mm ; BEELHE Sl 16008, 77 [ £F 4

23 MEERZIEATREIZHE

BEEHE S TFEF AT LT AR 1 50l L
Bl 4, B4 BRI AT IRAT GRS R I A T 45 3R
RRARR T AS T 38 I, > F 245 3 R B E) 1 mm/min
AT IRET AR R T A E , T3k 30.49% ; 4T £F
HZEM 1 mm/min fFZE 0.25 mm/min HTJ’, W1 IR A 4k
PR AT 0.03% , %A 4 1)L LA, 25T
LFHORAREE I AT IR LT AT R 0L s dk S (B
FENRAN B, Hge £ /N T £ A 2 E R T
LR, GG T A SRR AT A 240 B K B )
ST AL FFEF 3 1 mm/min B A7 JR 2 4 S
YIHIE S 190.9 diex, HLIJI MRS AT EF 42
KEEF KN 83.66 mm, HI 2 PEfAF, Bk, FF4F
AN 1 mm/min I AT L4 0T A ROR B fE:

BEELHES/C)
120 130 140 150 160 170

[\
Ne)
T

[\
o0
T

MG UEAT 1%

N
~
T

[\*)
=)}

1 2 3 5 5
J:F§$J$$/(mm *min!)
E4 AEREEHAMATEENRAEGEOZMN
Fig. 4 Effects of cone angles and splitting velocities of
different molds on yield of bamboo fiber
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