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Abstract

To improve Calotropis gigantea’s strength per size and elastic modulus, Calotropis gigantea was
treated by 10%, 20% and 30% waterborne polyurethane. There were great changes in strength
per unit and elastic modulus of Calotropis gigantea, but the breaking extension ratio was nearly
the same when dealt with different concentrations of waterborne polyurethane. The average of
strength per size disposed with 20% concentration was the highest and its average value was 3.39
cN/dtex. According to the testing results of SEM and contact angle, hydrophobic layer in the sur-
face of Calotroipis gigantea was destroyed and its hydrophilic property was improved after pre-
treatment. There was a layer of membrane covering the surface of fiber when dealt with water-
borne polyurethane.

Keywords

Calotropis gigantea, Waterborne Polyurethane, Strength and Elongation per Unit, Elastic Modulus

KRR AR A F I A4t RE RO RN

yﬂj&% A %"‘1‘2

YRR A AL T S5 TR e, il
SRR S A E W E AL E, i
Email: 15021795629@163.com, tzhao@dhu.edu.cn

EG A UL, BV, KRR &R A A L AR RE R M ], L2 LR 50K, 2015, 5(6): 117-124.
http://dx.doi.org/10.12677/hjcet.2015.56018



http://www.hanspub.org/journal/hjcet
http://dx.doi.org/10.12677/hjcet.2015.56018
http://dx.doi.org/10.12677/hjcet.2015.56018
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

YUYy, B

ks H . 20154F10H 26 H; #A EHM: 20154F11H9H; &AHM: 20154F11H20H

=

AT B A f AT 4 AL SR RIS, FI10%- 20% 13 0% 7K MR E BR v O BT AL L I 24 AR
FYRITRE, SREGERMAEBRNMBERERNEE, FERREKEVEAZRM, 20%HK
KR EEEALE S B4 A R R AL LT BE9R B, “FI9{EN3.39 oN/dtex. MBI B FEAMZALA
WRALR, BTAEER4 A NG ERIESN UK EPRIR, FokERE, KERERLEFRF AR
SRR R oA

Xiid
HAR, KIEREE, BALERAMERE, BiEER

1. 5|15

ARG T A R SEA T I BT GE, R R RIREFAER T4, TG F Ay U I 70 2 R
BoR. ZGMIME. RAERERIESE T, kY B ZIS0UR. N 4Eh S 4e K 584008 64%, F
FYERTELN 20%, RN 8%~9%, AN, M. KIr[1], RN AF4ERAERIIRE, A
JCHL, B o A 80%~90%, St Al AT KV AE AT A I ORIEAPRL, HLREs B R AT 4t AT 9120
T, R M AESIMRIGHT R G LALF AER R 2] . BEAE N RAREATAE TSR AN, AR ARAE B A PR AN,
TR EAMRIRET A MR B AR AT AR T L B, DR b/ A INET A 275 AU B AT IR KK A 23 1]

RSN BT, HARTDGH, o ri[3], FUfe M A4 M R 4efUR s Soptiid feh, 4547
UEIRMEAZ AT L IR, FF HARSS 5 BOs SR AE S, ARAEB R B, BT DR Z AR B 1) 7 iy 24 B
SRR RIFRIORARTE, (HR AR ZAENITE SR A 4E N B A R E o 38X 75 A1 AT 4E AT R AL B,
FIAS RN 2 B /K Ak S R A VR A B 2 2 A TR 2 L, 23 il b B v 1) Z NS [ 5 B 7 B /K P 2R A
BTN i R YRR IR . 2P 4R 722 VERERORE M, AR R 2P i . SPER R AR o X 4T IR A
i B 1A BORAT R GE, AR G149 YR 71 AR RE XS 5 S B & MR RESZ A B A B R JE AT, 3 T AES5 21
U HIY 58— E HIE X [4], FF A R4 e ST L S5 TT AR it 1 — g B R il

2. LI
2.1. BEH AT F{EF

2.1.1. B
A KA (P~ H 5 7)o
2.1.2. K5
LEEAR), ZFETK, KEREEEE L THFRASGERAF).

2.1.3. U

Y171 BLF 4T K 8%, ALC-2014 HL 14341k F(Sartorius group), ZRiVIEHLHS, HWS-28 L #E K
W (LS IR A BR A F]), RE-2000B Jie s 25 k2 (Lo A4 A A% ), SHB-HIA BUEIR K
ZHAES R (LSRR AR S A RAT), C BIBIAEA M T2 ( LI FER 2 B W& E PR A



DL, B

7)), TDZ4-WS & AR B QN RTIH G I BT R AR AF]), 101A-1E H ARG T 546 (s
IRACE ) HIRAA), XQ-2 AU Lf g B A (L XA A PRA F]), Kruss DSA30 %4 KRUSS 1 5 7 £
2 B A R (8 [F Dataphysics A7), JSM-5600LV %4 i1 7 B4 (SEM) (H A JOL |~ K).

22. EWAHE

2.2.1. HfARALHRRTAE
B2 B4R E TR, 2B NEFIAE 8 h 5 RIS ok A M LT
HEELH, ARJE R e 2 RACKH L 4erb iR B I L BE 21, SR EME Pt T 28 E, SR .

2.2.2. ARIRE KR S EALIR L M A4

FE AN [FDR B R K Pk SR B T, RS PR — 8 B ) 2 A TN IR T /K P SR BRI 5~10 min
J&, B E TR AR PR 0 B, SRJGTE TDZ4A-WS & 3 U0 B0 AL BL 3000 r/min (#3225
O 7 min, BO SR AEESAE P B IEE,

2.2.3. RERFREEIR AR
I PR BB RN SR AT, I AR (1) 51

10°xG,

Tt= @

L, xn,
A Tt——2R%E [ (tex); Ge—— R A4EFHE m(mg); Le——HERA4EKE, N 10 mm; n——H B 4F4E
REL .

2.2.4. H-fasruE s s AR
AR 6 HLr4E, SRJEH XQ-2 HY s o 2k o FE A MR AF 4 1 9 . W 2K R RS A &,
MR 50 MR, & e S AHECF A1 .
TR 1.0 cN Jeffgs, MEifc . 0; BiE& . 1.0%; FHFHEZE: 10 mm,
FrAFHEE: 10 mm/min; 58 773EH: 10 N ARKTER]: 10%.
225 HRARAEANAERDOITE
H T2 M N AR 4RGN AN 5T, BT DR B SR 4R s i 8, 3% A Q) THE
PR ZT 58 T = 87 (cN) /£ (dtext) 2
2.26. FRAMAHEERNTE
¥2 0 3) T4 M AT 4E 1 1 K (%) :
BATA (%) =100 x (W, —w)/w, ©))
K Woe WA AR M R AF SR AL B T S T .
TERELM: B E T TR T, 7E 80°C AL At N HLT 22 18 5 (B % Jo W3 YR (I FR 5.2 18] i R
BENTRGE IR R R 0.1%, A LLAAIRFEC ST £ iH ).
2.2.7. SR er4EsREEm A RMER
FH KRUSS 72 [5] 5, 5 200 244 b A IS, SR FH 0T A 58 0 S v 2 24 A T 4 o3 T Py e A R/ o

2.2.8. FAMAHENREEHNE
K F ISM-5600LV #4 17 A4S (SEM), K528 A TV 4E IO T65 2 Ja 3 T H i .

&



DL, B

3. KRERE D
3.1. IR 4 A NS g F i sE AR/

3.1.1. RUALIEXTAAIA4EEA. MK EREHRME
1 RN Y] CREAE R AR B R, A YR B 2T B2 g . AR SR AN s A&
AR ik Tarm, ATACEE S A 2F A AT 5 ) ANs PR A AT RRAIR, A T o

3.1.2. NEIRESHHKMEREEEE BN 4 A T4 a M EMR RSN R

42 2 AR R B K TE R A B BACE G & AN 4E I F R .tk 2 W, AR AT 4E 3
AR KRB AR L R T g n,  Hs AR 9. 30% > 20% > 10%.

1 3 AL 4 JEAN [R5 4 B K SR R VA VR AL B 2 A IV 2 AR R 58 7 1R 5 B TR 3R 5 22 43 i

Table 1. Influence of pretreatment on Calotropis gigantea’s tensile strength, elongation and elastic modulus
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Table 2. Calotropis gigantea’s weight gain rate after dealt with different concentration of waterborne polyurethane
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Table 3. Influence on Calotropis gigantea’s strength per size after dealt with different concentration of waterborne polyure-
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Table 4. Variance analysis on Calotropis gigantea’s strength per size after dealt with different concentration of waterborne
polyurethane
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Table 5. Influence on Calotropis gigantea’s elongation at break after dealt with different concentration of waterborne polyure-
thane

3 5. NEIRES A7k R EEA R 4 /A LR R KRR

X T /%
R 0%
@) ® ® @ ® ® TEE
10 1.79 1.85 2.03 2.08 1.67 1.95 1.90
20 1.84 181 1.95 1.78 1.92 1.88 1.86
30 1.82 1.73 1.92 1.80 171 1.68 1.78

Table 6. Variance analysis on Calotropis gigantea’s elongation at break after dealt with different concentration of water-
borne polyurethane
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Table 7. Influence on Calotropis gigantea’s elastic modulus after dealt with different concentration of waterborne polyure-
thane
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Table 8. Variance analysis on Calotropis gigantea’s elastic modulus after dealt with different concentration of waterborne
polyurethane
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Figure 1. A scanning electron microscopic image of untreated
Calotropis gigantea fiber
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Figure 2. A scanning electron microscopic image of pretreated
Calotropis gigantea fiber
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Figure 3. Wettability of Calotropis gigantean: (a) Blank fiber bundle; (b) Pretreated fiber bundle
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Figure 4. Scanning electron microscopic pictures of Calotropis gigantea fiber when dealt with different concentration of
waterborne polyurethane: (a) Dealt with 10% waterborne polyurethane; (b) Dealt with 20% waterborne polyurethane; (c)
Dealt with 30% waterborne polyurethane
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