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ABSTRACT

Eri silk is a kind of new textile fiber raw material being researched by developer
s. The dry hemp silk fiber has good strength and elongation, and the fiber has the adva
ntage of keeping warm and soft. The clothes made of its fibers are also loved by the m
asses. The appearance structure of silkworm cocoon and the material composition stru
cture of cocoon silk have important influence on its physical and chemical propertie
s. It has direct or indirect influence on the properties of cocoon filaments. At presen
t, however, most of the castor cocoon silk for silk spinning raw materials, used to prod
uce castor silk.

In order to further promote the development and application of castor cocoon, th
e basic specifications of the cocoons were tested in this paper. The basic structure an
d mechanical properties of the cocoons were studied with a series of instruments suc
h as electron microscope, fiber strength meter, YGO065H puncture strength meter,infrar
ed spectrometer, etc. A series of experiments were carried out to study the propertie
s of dry linen cocoons, including comparison of gum content, permeability and moistu
re permeability test, warmth retention test, and antibacterial test. The research report s
hows that the sericin in the silk fiber structure of silkworm cocoon can hardly cover th
e silk rope completely, and the two filaments in the cocoon silk are often combined cl
osely and sometimes separated, so they cannot withstand excessive gravity. The serici
n content in the cocoon silk of castor bean is about 8%~13%, the silk element conten
t is about 83%~90%, among which the silk element protein accounts for about 80% o
f the protein.The appearance of silkworm cocoons is different from that of ordinary sil
kworm cocoons. The appearance of silkworm cocoons is fluffy, the cocoons are layere
d in many layers, but the overall relationship is close.

In this paper, the spinnability of Eri silkworm silk was studied on the bas
is of comprehensive testing and analysis of its properties.The analysis shows tha
t the single fiber of castor cocoon silk is fine and the proportion is small, which is usu

ally used for silk spinning.

Key words: castor bean cocoon silk; Morphological structure; Mechanical properties;

Degumming; Cocoon and silk spinning design
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B PR 2 B S v B AT W SR PG AL, (BT, R BRI B AR SPIAEAL
Wb Zx 22 A2 AR AE S, BT, ARERBCHAR A AR 4R . P AL 2 IUASTIE
AR, A RERARESIRE, WEEA YR INRE . EFLAMT IR A& 1 2 22
o o

K 2.1 REMEENETEGR. (EESHZHME; (b)57CBIE; ()&t
FEHYPDT R )R (d)EP=Z (FK. EEMTED AR,

B 2.1(a-b) o 1 Se B B AR A E IS, Ao A B A, ERR R R A
HRIEARAN I 21

B 2.1(c) kM, FIKEARMIIB)Z )G, BRI, 6 EARAE L,
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SEIGANES: B bs R TR R4E S AT SR & T B R L
FAMM . LWERETTH(Ygl41, Il ERFANEERERE,
WHE: JEBIMEF N 50mm2, & 774 0.240.0005kPa.
MWASHW*K 2.1, k2.2
* 2.1 H TS

Bt} HE (g) 74 5 (g/m?) JE E (mm) K42 (mm) ¥ 4% (mm)
e 41.13 +0.19
R 0384007 202714638 1123022 67.272043 o0 T h o

R 0.3040.02 289.57436.43 0.3940.02 31.57+0.19 19.01+0.17

@ BRI 2 AU, PRI T S ELAR AN RO ELA
M 2.1 R LR, AW FT A B R A R AN e, AT AR
BB R A A RN E LI T F A& e, XS R RAME, 5K
B RRZ A BRI T S e, R AR B R A s A A AR H R 54
R 22 ZJRHLLIRRE

=17 K wHZ v Bix

JE £ (mm) 0.29+0.03 0.49 #0.05 0.37 +0.04 1.1240.22

H(g) 0.08 +0.14 0.27 +0.05 0.04 +0.01 0.3820.07
2.13 +0.15 2.75 +0.29 1.86 +0.14 2.63 +0.34

LFYEHPE (den)

1.94 +0.15* 2.35 +0.25* 1.77 +0.13* 2.27 +£0.17*
225 5 (%) 13.6840.49 9.64 £0.47 5.95 +0.30 10.57 +0.43
13.16 £0.32 12.34 +0.31 11.94 +0.22 12.71 +0.16

(51 % (%)
1252 +0.62*  11.94+0.42* 1117 +0.74* 12.14 +0.27*

*WUR AT Ja Zr 22 K L P e WA R ZE e, DRI B I 17 A = £ 2 4 2 A0 [ 26

BRI 5 B 9 7, =000, RIVACK. SR AR, HAkmR
AIRKHIAAL, In3% 2.2 s . J& IR IR B SORAE SO — MR B8 — 2K,
205 B A S EER 21%, SNSRI RKGS, BESEAARMRE, H
SRR R, SN RS, g Rt T ERORI R AT AR,
girgEvE, 295 B EER) 10%, SATSEhR ERIR T AN SR RS B < P
i, R RAREER LS EMEER, HREREE, HRER.
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SIS . PRI AR (YG065, M ) FH T Ho AR T ik o

BE: A MR HEIRES T AT, WP R E Dy 50mm, #E N

200mm/min.

K 2.2 BOre i A A I I 1 R R e R 7S 5 PR R A AR



ERBREMERLY AR

Displacement(mm)

100 1 1 1 1 1

- 600
80 4

60

- 400

40

Stress (MPa)

- 200

Bursting strength(N)

20 H

0.6

étrain (%)

Kl 2.3 BLJJ-RARHIZE (F2) AMITHRL R 2 (41D

M g5 353 #r 2.3 gy T O Bz A AR 5 AR B ) B RR AT A
(100mm>&0mm1.12mm) F 3 Zx 1 (100mm>60mm >0.39mm) 45 72 i B 1 B F7- B0
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1 IR EBLG . BAT I RI ZN AR Z 16 1.5 f5 A0 1.8 5, XFER KR M
T HAT I I ERE, X T ECA RO RS R AR B o PR i T2 TR 5
M7 F2 299 570N H1 27.742mm, 537l & R A H ) 1.3 5 1.2 £%(475351N Al
23.142mm), I E R A AR A B P RE R IRURRE 77, X2 T A 22 B R % )
S A TR
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2 Gest 4
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HHE ST AN A PRI
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SEH, KRR FAE AR T, AE 160°CHRE T L 3ho TR SE & AL I (W i 77 2]
FApAA, ORI, e, &b, PR R, TR
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HTESFHE KR KA 23.72um, FA2%EN 12.03um, J ¥4 0.53um, #H
N 213.02p 07,
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MREZ KM AT YR AN 45 & RE AN 08, TR,

BERRAx 22 3R 100 _E o AT VE 2 AR U B B RR E5 w4, HESITE R . U KAE

11



BRaREMEREN BRR

0.5um /it I 3.3 KILE pRE AR ROCH, RSN/ ERIEER H
HERIIR , Zr 2z B P R <o R[] ASE SRS [F) A1 B2 A AR 25 B AR SCHRAE — k2,
PIRR L2 I S5 & A I 0 8, B S A I SRS i AR W b AR T

=

K 3.3 BIRRA S A TR

SR LA BN LR IR R, Tz 2 [a) A A U7 SR EL T
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BRI 22 22 S B P N 8% ~10% oA, T R & e R 22 Jie & ' 25% ~
38% . BEIKARPE R A BAN R R T AR 3 5 M LA b Ik S i o AR A
L2, S PR A AN T IR &5 R o B AT P 22 BNy 22 RN 22 IR A
Hior b ZW P E R LR B E, ZREELN 8% ~13%, ZERTELAN
83%~90%, HAPZKEALHEAM 80% A, MWANE L FIBAFAE D TRIKSY
B AL BRERSY, RERE NS R B ME22id., 28 EATE
BEHE IR AR, Q85 H NMEL TR+ U EIERR . SR I0A 1R 2 AU B HR
Yk . AR X P HCRY) R B E fa ik, A HRSIARE, WK
0.5um ify, EMAFERN TREREAEERE X,

T AL BRRER BN R (0 B SRR AR

hiacs IR AR RS (%)
1 HER Ala 30%~35%
2 HEER Gly 25% ~30%
3 Fi% &R Tyr 5%~10%
4 A2 His 2045
6 B Glu 2%~5%
7 a8 Thr 994~

iR R AL ATLUES, BMREEZTEAHNHEAR. NER. £
IR MRS 18 Fh L BRI IR . BR A B AL Rl e AR ZE K. WF T4
T R e Y N SRR A By gAR , IRBESE BUR BRBE BN P AR R I, B
PR 2 22 [ 45 i AT B

412 BRELTENLFHER

MAT79%: I FTIR-850 i HLIHAR AL AT R AR &) ) XS B R
T2z AT AL R ILA 4.1,
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T WA ZFEW R (BX)

100 - —— B Rz

80 4

60 +

40

3201.77

transmittance/(%)

20 4

329272

0 T T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/(cm-1)

K 4.1 BRRA 22 MR A 22 R ZDAMOGEE T

ME 4-1 FfLAEH 2 P2 2o is EAEL; PR ds 2245 32991.77.
3292.72cm™ ISR 1) 2RI, R EE T 4 (N-H BIRAEHR3ND , 43 AlfE 1520.12,
1518.34cm™ [ AL IT-o BRHELS 4, 43 7E 1446.93. 1452.51cm™ (1IN C-H
BERE hIRSN, HrIAE 2932.46. 2930.68cm™ ik, Ny C-H BERHAEIRS), ¥4
B & A7 7 B B PR L, 70 JIl7E 1233.32. 1238.50cm ™ (I Y Bk R TIT-B H1 S 4544,
43 AITE 1161.61. 1170.08cm™ (U ABERZII-B Fr2: 454, HAESAE 1052cm™ &b (Fk
JeV-B B L5400 MHEHAA R, AN A& Bk ZE 22 965.25cm™ (BEf%II-B
SR A — W, N Ala-Ala-Ala FRFAE Wi,  H 8RR 2T 22 76
621.84cm™ (WEfeV-o BRBELEHE)D AW, TSRALAE 630.04cm™ CLHME
i) &b, ARSI, FTARHEAS A 22 22 B A R RO E N X o
EATIKAE -

4.2 BALTAEYITR M RE
LEIR BN 20°C, JEREIA 65% HE IR AR IR 52, il P 80 27 o 08 3 SO0t B R

A 22 AN [F) oy [ ) 2 R T 22 EAT A, BB TNk A0 o 85 A CRE 23 7 1E AT
e ML R AL (4.2)
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R 4.2 BT A4 A R

o WiRGER T LTRSS W/ Wi BRI WIaei

Al IcN /mm cN/dtex 1% Is =
1 7.6 4.30 7.60 43.00 25.84 3.00
2 7.5 2.11 7.50 21.10 12.69 1.00
3 6.7 1.70 6.70 17.00 10.25 3.00
4 7.9 2.16 7.90 21.60 13.00 5.00
5 7.7 1.46 7.70 14.60 8.81 4.00

LRI R 4.2 IS AT DL it ER A 22 Bk, AR R
IR SRR 22 AR B IR 2 L2 NN &), S TR RER e 2=

e AN 22 [RI A E AT B L B2 2R S8 i ) G R RST80T A 49 A )
R 2 8] RBE TR

4.3 BREELZNTERIEMYT

W TAE RS PR T I ZE 2R B, AT PR E I s AR5 K iR TR 1 R
35°C, 90% HUAHXR BRI S e, B R a LRIRRE; FRE— A,
PR IETEIR 25°C, 60 %6 FRIAR XTI BETEIR A S e, B80S G AR S AP
PREL . P ZH A T () R AH B0 R] [ RRE s @R T E R 45 SR L.

IR BT S AT 4ECEAE T: 25°C, RH:85%H) &S ¥R T, Elf
DN LR )

4.3 BRRE LTI DL S A

A Cmin) 0 15 30 45 60

FH(g) 44.18 45.15 46.55 47.35 47.67

R B EMRE 2B A T, BRI E N 1056~110°C,
F% 15min BV EE, HIHEEZER/DNT 0.05%.

R A4 FRZ 22 TG 0 S H

W (min) 0 15 30 45 60

F () 50.07 44.09 43.53 43.42 43.34

S50« MR SN 45 SRAT ) Z G TBGAE Ik RE AL F5 2 Mt B i 3R T B A VR 22 MY
ALEE K FBOM ), AL 4ER EE R BUEK, 5#E AR,
PTG LR A F R, WA S A 2 22 T AT ARG R
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T WA ZFEW R (BX)

4.4 Fxzz IR BEINI

MRS : YGO02C Bl AN IE I Ko B R A (T I i U 2R T ) R
$& GB18830—2009 (ZiZlihPi &AM ERERIVEED

30
- HH-’_‘_’
25 ’»" . -
E 2 * 0
* *» >
»
=20 »
] *
[=] ! e
% 15 4 / e _._._.-. -
g / e tiil.,
g * oo*? 5 *eoe
% 10 4 i ‘.0 '," *
= | & . PUPSPS! S S S
= [ sso*?®
* L IPRPers g *
5 ;. g

v, 3 @ E.cocoon (Before degumming))

* e -4 Eri.cocoon (After degumming)

:,. @ B.cocoon (Before degumming)

04 | 4 B.cocoon (After degumming)
T T T T T T T
280 300 320 340 360 380 400

Wavelength(nm)

K 4.2 [l JE B RR AR M R AR TS A e e

SR BB 4.2 SWTar LA, SRR B EEIRR AR HN R AN B P R AL
(UPF) 4 17.8 (%) , UVA AT UVB #4135 T (UVA) F1 T (UVB) 4514 7.4%
A1 3.58%, AMii IS EE NPT 24 (UPF) 5y 15.3 (%) , UVA #il UVB
FEHER T (UVA) AT T (UVB) 435 13.33%F1 3.42%, EEMESiRIE TIT
FEN RIFHIBTE A v Re, 2 HAR N A b TR B 47 2R, I I ) B RR
WHE AL P 280 (UPF) %8 4.4 (%) , UVAFIUVBESHE T (UVA)
AT (UVB) 43304 25.37%F1 15.97%, UiHHEMRESNKRAE, "ENKEY
X A B RS ECR, R 2 I B B R AN P it e, TSR
& R E = T W R 50%, X & —ME R ERh, REINZETK
(3742 £2.78) = T EMRAE R, (BRI REGEME T EME S, FAHEE
FE AR AMEE S SRR . 4. BERERR, ERESNEE KT
ez, M AAVENZEHESERANERT IR, FIN, 8RR S H
e, DIPTSR LT S At .

4.5 BEMREZIEM NN

RIS T KX IR E 4.3 Fis, 40501 LB #5373k 220 rpm , 37°C
SRR 7 KT DHSa M4 o4 EkiE %2 OD600 N 0.6 A4, 108 4
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CFU/mL KL, PL 1:1000 FARAR B B VOFN Bl 1) [ AR B 352 3R &, AN 1E
FEM (EAAN 90 mm) H{EIN 10 mL IR &1 FER, BEE 54 . Brmlales S
TENRLE N 3T°CHIZR 28 R L FF 24 /INHfJE 18 3% .

o TR U B R A KIaht

5] 4.3 BB Fx B 22 1 B0 B A RE

SHG 2 AR, BEIRR AT 22 AN S AT 22 0T 4 B 65 ] 260 0 BR TR T B B ELAR 43 0N
16.3mm F 16.5mm, BEFR AR 22 F1 S Ax 22 560 KT B 1401 1 Bl L4293 ) o 18.6mm
H119.6mm, PR AT 2250 4 B (0 A PR DB 2 AH 2 . SEIR 5 R I B R A 22
MR IH —EMMEER, BRI 20 KA R T REL.
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T WA ZFEW R (BX)

B 5E ERENFST R

T e L2 JIRALEE , E AL S B 22 KA TR 7 [RIIN B SR 240 () T K
FITEL, B DA B 22 4E 54T 95 22 A ARG B U AL B, i A 22 A 2201

LR R TR B AL N S R AR IR AR (B2 R
FURAENE) o AR B 2 5 B 0 A K B AT LIOG LA, (BN BE RAIE 2 B VA
22 3R [FIREME ATA R o AR S 063 FH A G bk I SN ot 52 i 9 AN < R 32 [ 2 A A 552 36 7 vk
Xt BER A 2L ANR 0 SR MRS REAT B X

5.1 G EMELNRKR T ZRIE

B —HI%— KB —E G —KE— T

Rifl: HZTEKIRIE 30 4050

WiZk: FHRRTRENIE TR 30 4081, IRAE 80°C.,
IK¥e: I 30~40°CHI 7&K I ¥ «

22 F 0.5% BkIERINIA M 30 404, iRJE 80°C.
JK¥E: FH 30~40°CH) Z& /K IE e -

T RNEFEHET

5.1.1 SIS

MEL: RIRERER; TKBIRENOTIRA T ).

1. 202-1 B HVETR KB B CEERSD AR AFD 5 YG(B)003A %Y
HL R AR L CRRGIGURHEACES ) 5 FA2004 ML R°F (Lifgsk51EF
PRPAXBARATR]D ¢+ ZIEWESE, B, WHBK CREBRRASOIA R A7 BRI
W& .

512 SLIHR

WES%: S BY I BY I B RR AT T, AR 47 2 0 P 3 A B0 2% 1) B PR A AT
PSS, BEMRER LHESARE. PELKRE =M, SHRES =K
FEO AR ZUIR; N T RSO L. B HLF R PRR @ B BRI B R L LL,
FEIEAEL 1:100 FL B . FH AL RIS EfAC L BB BR BN VA T 2 0 80N 0.2% . 5
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Izl 30~40°CZEMR/KIFYE, Vel e BN BT IO 7 R AR ., iRt
WA, HERLEEB . A S ANE D SRR AT U A B, XA AT
ARIF FEAE B JRR 2 s AN [R) AL AN /) 23 J2 A 2 e 3 R

5.1.3 BRARZRNE

W S8 R S50 S HRAE > BIRR e LR, AT DUR AT RR i Rk [413E7
22 AR AT RN . 7E 80°CHRLEE Nk T, AR HIR = P
i 12h, 2 J5 FHF RPRR I A 22 5 E, BTS00 ol R ot e i i ) i & (R
SHTRE, FREE/NT 0.06%MAEFTE) .

e Ze gz I A (5.1 AT IHE:

s 2z W 1-W2 0
i F=———x 100/, (5.1

A WL AR ET&EZ )T =,
W2 IR G I 22 F i & .

5.1.4 SEIGLER

LG T RS L% (5.15.3) .
%51 BHELEREBRE

i R T /°C BRI g/L e (D) JIid J2 5 1] /i i E G

80 0.05 1: 100 30 18.09%
80 0.05 1: 100 30 17.70%
80 0.05 1: 100 30 18.25%

FIME 18.01%

%52 WAL T RS

it R T /°C BRI g/l e (D) JIid J2 N 1) /i iR (%)

80 0.05 1. 100 30 13.14%
80 0.05 1. 100 30 14.46%
80 0.05 1. 100 30 13.33%

FIME 13.64%

# 5.3 BEAr2 B ENRE

i JEziti 2 /°C BRI g/l L (D) it fEZ I 18] /min iR (%)

80 0.05 1: 100 30 11.33%
80 0.05 1: 100 30 10.83%
80 0.05 1: 100 30 10.60%

FIE 10.92%
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T WA ZFEW R (BX)

5.2 TR IREEMIN 75 5%

“ULIRE R B Tl i TR 7 Mt J2 ) e 22 55 e R R R 28 5 95 72
TR A NAIT T B FH R P I e A A PR 2 22 3047 i J2 , ) FH T 266 8 T PR A
FIPEIA S WO, (R 22 I 22 SRR 7, Il B 22 B R ) SR 36 5 s

5.2.1 SCIG{YES

A ESVSTR IR EE

G 1 0 T 1

5.1 Fr 225 AR PRk M A R B A

A AR TG, B PR TG, 1 9EAKES, 2 AHnAg, 3 A ARG a2, 4 NIER S,
S5ONUTIREEE, 6 AMEMALIR, 7 NEIE, 8 NFEME T, 9 NIb=, 10 NEHEE, 11
NTALKNE, 12 ALK, 13 NiBESAL, 14 A=, 15 K=

5.2.2 MK &

SIS IMIRTTVE s R FR B0 il i o o WL SR R A
R IBCE BB = A AR S FLAR R, 204 TEA BB 7K, wEIRE, 1T
MAGS . TP ARG &, BA BRSO, 205 2R AWy 5.
A S R BRI B IR G IR, A BRI 5-8 O, 2B =4
i, 22 I BB Mt s v s A S R 2 IRl Wi F e

PTG ARG, 5% AT LN & AR 75 IR 7 4 A v 21K, K Il B 5 i
T B, MRE A AU E a5 A B Fr 22 R i, EAT BT AR EC y w2, U
IABIHFE M A (5.1 AT,
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5.2.3 SLIGLER

“lT MR 3 ) 2 LK 5.4
R 5.4 LI  BERR Ay H 22 it Jie

SR BRI EH LR (%)

RIZ (%) FIE (%) = (%)
LI SES

16.89~17.10 13.18~14.75 10.11~10.83

5.3 ERE5 DR

TR (5O ME G2 MRS R LM, BB 2 P2k ERE 10%~
20% A, M HAhE 22 S RMER 10% A4, BERRBEREERRE.
2 N E IR 22 5 R IEER D s RHEENE2REEE D,

PR AT 22 AT /K R A I 1) 2 B R TR R B 2 I IR L oy S R 2 SR AR
SR PTSRN . ERE AT EE S HERN T, TR E B E RN
AR, R R A G T KBS RS E RN T B 2 22 I &
B R TR A A 2 SR IR VS AR IR e, TR M DAL, A 2 R AN E A
PR 2 e 22 IR TR IBOR i~ 22 () AH FL A T BOK, 3X BB A 2 PR 45 M B0
B2 B SR BT 22 SR DB T b A AR A B IR R 22 22 I T 4 o
BAK, —MIAH, 4R, HRESEWECAGN, o FHFAESE, KEME
U, (HESE R o2 v 2 IR IR YR i T R A2, TRk, AT LA
PR 7T 22 J 1 SR AR A5 &5 M o LV R P R I AN K
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T WA ZFEW R (BX)

863 21tex 60/40 HBERRE 22 R4t

6.1 EMREZITTSHMN

GIRL Yy L 5L GIPMEL A RINEREHEVERE, PR ATk
Ao FEIEW AP 26T T, YRRl OitEREmer, LD SRl o 274 &% b o
WA EEAE REXS HLw] G RE AR SN, BUARGTEbXS 47 4E ] 5k BE ARG b o AN
BORG GBI 7 1S R VEE 1. TR Y7 ELII i E B I FL 2P ) s ik T 0%,
BAAEERE, 1 HRRGIE T AN TS, I ERATIHATE I, 1%
JR R PR B E IR A T, WE BT,

T B RR A L AR D, G ks, ek, ILEMRELN SR
B, I HMERDOR, A RCRBUR, DERRRIEARITUY, NIRIESIZ T 1
FaEHET, BRI 22 SR K s briR g L)y 40:60.

6.2 EREBLESWENHY T ZRIZESREFREF

(1) BIRRZE22:FA002 HEIITRHL—A035 TITHEHL—FA106 BZERE s TFAR
Hl—A092A BIXUREFE L HRHL-FAL41 H4T F Al —>FA201B BURARAL

(2) ##: FA002 H ZhHTAEHL—A006B A [ ZR AL —FA106A FikH A ARl
—A092A B WUHRFELA N —A076 B BN —FA201B BUARARAL;

(3) >FA311 H&ML CGkIF) -FA3LL FH &ML (=) —FA311 FH5%HL (=
Jt) —FA458A RIHZPHL—FA506 HL4HZPHL.

6.3 T 2RIt 55 HIEE

TEZZHHEFEN 59120 T 2R B BT B figs Al R 8. kR T
SRR L, AT b A R, B2 il A T, AN
P BRI MY, A I ERE R, R G20 LI 1 H A AR
ik M, WA LE R N, A F BRI AL, PR ERH LG
Bl =N 2 o BRSSP AE B SR — I8 TR DU A& A7 25 Fh 2 i A
WE R, LRSI A IEREAR TR, B LAY T PR UEARZD 51 A 2 Ja 18 T 1
TESR, JHEM L RO e L TAESS

(1) JFin: FEAR AL e SR B A AR e/ A AR DR BA R
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(2) RE: FHRTINESR, A5 MAS FIFLIR 0 AR AN B R 2 2245 3 78 70 1R

I\
(3) VE1E: TEPR B MR A 2 R0 AR A RS B 2% 5« s R0 2 O R
(4) fts: S — e s s, DS N —E LFin L%,
%61 JHEM T E3H
oW o T 2
e Fi K m - FE3E r/min
L. > 20/ —
g/m e BuT MRS T | manT | mesn
s 392.5 35.65 36.9 35 480 1001.74 12.31
o
ik 44,71 45,25 1.2 510 921.6 13.34
399.45
N I LED T T 5/ HERREE mm R
o Gl el 1) PP 5 AR EE /mm
5554 N 5 VN BB IR PN
11 6 1016 1018 8 7
8 6 12x18 8x16 8 6
AT | AR B | LR [, T A R G | L
D1 e D2 % D3 vz Z3lZ4 % Zs  Zs
230 160 120 25/17 25/36 24 24
250 210 130 24/18 21/30 24 24

6.3.1 Hith LZ

JFEAATHEN LN LE, MEEs R a4 2 2 nseiRimi. R,
HEFIRZ BN 4L RS VERGR A0 M4, Bk L5 BAE55 52 XA
GEAMEHAT I BRAs WENREHHI ARG, XFRERK. DME T2 TFH
T,

(1) fi#: ﬂ%f%ﬁ%ﬁﬁ%ﬁﬁiﬁﬁﬂ;ﬁﬁ LR 73 79 B8 I ERAR AR 4IRS

(2) BRIk: dRELIBERRIR MG B2 T 285 .

(3) W54 FIFHBARHLI TR RO ThRE, & ah4E 5 4 4 (R T 78 o
RS, FHEH IR R B SR T .

(4) Higk: HIRTF A —E HURS R E B R IAR 2%, AT MU Fr P8l 7 i 2%
.
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T WA ZFEW R (BX)

R 6.2 hifi TZZH

. AT R A 53 rimin %3 mm/min
e g/sm HLbk SR mm | Bk |k R
FA201B 15.3 99.18 104.4 972.9 360 29.3 184.11

36142 5 0 FELBL ¢ W5 mim
bt ANRIEATT AN T 2y Bk
0.21 0.5 1.3 0.3 0.15
bk LA R EE mm
ERE AR if Wk | wE R A
prign| 28 FI3m | AN H g} Ha A | i A
0.25 0.15 0.2 0.2 0.21 0.5 0.12 0.5 0.8 0.8 0.5
| M| O | R | R
mm Z, AT Z3 5 7475
136 200 15 20 28 30. 30

*6-3 fifn (BMR#EL) TZSH

o AT AR AE AL 54 r/min 58 mm/min
e Bgsm | U bR WA | |k e
FA201B 16.44 115.57 121.65 950 360 335 183.61
SRI4 5 L FEL UL BB mm
SR NRIEAL AN b ) Bk
0.21 7 2 0.3 0.15

Bibk 5 A B LR mm

TEBh AR JaER | JER AT - B AR I T 24K
peig | F2 | B3| FEas | A #* Ho | Ea | FA | kRO ~H
0.2 0.15 0.17 0.2 0.21 0.5 0.12 0.5 0.9 0.8 0.5
palllekEy T8 R 6 AR A e
k4% mm BET 21 FRRI5K 1558 Z2
mm ABWNTE Z3 2475
136 224 18 21 32 30. 30

6.32 H&ITZ
HRREFHAFHDLETR, RIFNES:
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(1) FIHFFFE T % PGS, — 7 scE = e, 5—77
[R5 RS T 4F4E.
(2) KRBT SF TRl A NS5 .
(3) BRBY, FT/5E TN,

*6.4 HELESH

. *TFTeEsE | +& A EEL AR E AL IEZE AL
18 ] WL . . o .
g/sm ] HLA SEFR 1-2 2-3 3-4 J m/min
St FA311 15. 11 8 10. 46 | 10. 16 | 6.97 | 1.018 | 1.22 376.4
— It FA311 14. 21 8 7.76 743 | 697 | 1.018 | 1.22 259.32
—3f FA311 13.12 8 8. 92 | 8. 64 | 643 | 1.018 | 1.35 270.13
R R FFE mm P HRmE N PR EAA mm
W\ I EL4% mm
1-2 3-4 150534 152534
46 50 2940945392392 35x35x35>35 2.4
46 50 2940945392392 355353535 4.0
47 51 2940945392392 35x35x35>35 3.8
48 52 2940945392392 355353535 3.6
‘ _ F AR5 kst | kA
MG BIA B¥ET TDC w4 FC
E. F. G. H Do do
67/44 38 98 23. 77, 52. 81 145 113
67/44 37 100 23. 77. 43, 58 130 113
67/44 38 100 29. 71. 40. 75 145 121

6.3.3 fHZb T Z

FHZb R« Ja X /hZedd, SERREE I TZ RN, RAE/ANJE XA, 7870 K%
TR B, AR TR AERES], EORIEAIZD B A RE L T, H
23 BN K AR, I > A2 IR GRIN A A A A, B RRR N LA 51*60mm

NH. LS

(1) Ffi: Bpn sk R a3 5-12 5, FHELF4edt— S E 47,
(2) . BTG KRR 2 4EREUD, BT, T
50 SRR, Bt LR N — 5@ & R SE it 20 i 7, DL S B SR AR S RAMAT G,
H AL AR E %
(3) BLERIL: Rinfeja Wl EsRAeRE L, #s—ERRM KNS
e, LMEMEAE . WOSFIENAHZHL LR
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T WA ZFEW R (BX)

#£ 6.5 HLTZSH

. MYTw | s | BX%E | HEReE | BE | BhhoEmm | BREN
- B og/iom | MUBE | sehr | fhfE%c | fa/10em | % | 1—2 | 2—3 15053
FA458A 411 7.45 7.23 1.21 2.29 48.75 60 55 300200250
R S hamn ACE v ‘ SRR

BREA | MAGSEEE | GRksese N — H 15
mm /10cm Elcm (mm)
28>25>28 414 21.43 625.67 500.86 5.5mm

BEF | BEF | RE | BFXE | AT Zu

Zos Z RiNEE Z Hoet Z
le 22 Zs 2127 ’fEﬁﬂ: Zg Zs ﬂ'%ﬂ: 9 10 }HKEFIAI% 11 %?ﬁﬂ: 13
103. 70 33 36 39 35. 30 28. 39 21 37

6.3.4 LT Z

BEE, b PARRE L B, M B R ], SRmab & TR

MLy R KT R 77 & E K EARER AL, SO ZINL
i, HEEEFA:
(1) it KPR IR 2D ST Rt R 20 21 b B 75 2 R A
(2) fnfe: Rz E Ziain i 2 mde i, Eane Ba—Ememsy. #
Py J6PE. TIREEVEN UL RE
(3) BLEIY: KIIRIL, %ML ESER 1 L, ik,

2D e XORRREE, /e X2, FIn A TN, & B s da s

TSN Ji 200 T
K66 MP T ESH
Mo T | AREMR | ARG -
ML B Ja X A 54 &
(g/100m) (%) B SR
FA507B 2.39 9.5 22.70 22.05 1.3 Z
LEVA=K o
58 (r/min) R 22 P8 ik
(mm) A Dy
Di
15253 I EZEDA BEH LiRss HAE 5 S
25525507 245.86 15077 PG1/2 42 co 10/0 200 200
BT | FREM | Bkt | G | pEF
# T o R4
Zzs/Zzs 'H_l\:i/lﬁ\ Z29 Z12 %D Z13 /100m) 23/34
48/73 5 29 49/45 63.8 299.24 68/42
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6.4 FZD =R

6.4.1 RRZbHEmm

K 6-1 RidhZbek

6.4.2 bR E R

LI HS: YGBO025T Z40KAX, FA2004 HL-F-KF
YPER AR R R PR R, BN 1K, %8100 [E, fHit
YPLREREJE 5% 30 48, Ay IR E .
LR R 8 T AT T (tex) [ BIEE 2N SE A1 T 1000 KA 2h 4%
A [13], MR R K (6.7) .
# 6.7 60/40 1 B PR At 22 1R 21 26 % L

1 2 3 4 5 e
H(Q) 2. 21 1. 98 2. 16 2. 23 2. 22 2.16
K (m) 100 100 100 100 100 100
25 5% 1 (tex) 22.1 19.8 21.6 22.3 22.2 21.6

6.4.3 ELHHTZL5E FI4&

SZIGAY S YG (B) 0210D HL T-BA2bi fi#l.

SEEIAEE . WNIRE 10°C, ' NIEE 50%.

SRR T EMNTETR R, D& — RPN I fa bR R P RsR ).
PR A . 3R 6.8 ML R nT LU AR EERR AR 2 IR 91 2D B2 i TR
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7+ 6.8 60/40 H E R A 22 1RGP 58 )

1 2 3 4 5 A

KB (mm) 500 500 500 500 500 500
s /) (CND 220 233 200 214 226 218.6
KE (%) 10.8 7.8 14.1 11.7 9.6 10.8

6.4.4 HLLISEREN,

ISR AN ERNER S —, DLRISEREN H R B2 2811 5 I
VERE . &R IR/ T A= B HRPRAS, IR MR8 355) . Bt
N2 P

R B RR 7 22 IR 97 20 48 B2 B IR — B g2

SLIGAN S YG155A 2248 FEAX

7 6.9 60/40 Hif B R A2 22 IR ST 20 4R FEE

1 2 3 4 5 1)
TAFE S (mm) 250 250 250 250 250 250
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ABSTRACT

Castor silkworm belongs to one of silkworm eggs with high economic value.
Castor silkworm cocoon silk and flat silk belong to protein fiber, but castor silkworm
flat silk is a flat silk formed by mature silkworms spinning silk in a two-dimensional
structure, and the fiber properties of the two are still somewhat different. In this paper,
the structural properties of castor silkworm cocoon silk and castor silkworm flat silk
are analyzed and compared. In this subject, the forming process of a piece of flat silk
woven by castor silkworm in a two-dimensional structure, the appearance
morphology comparison of castor silkworm cocoon and flat silk, and the testing of air
permeability and moisture permeability are studied. Strong elongation test,
comparison of two different degumming methods, fineness and moisture regain test of
castor silkworm cocoon silk and castor silkworm flat silk, tensile fracture test of the
two kinds of silk before and after degumming, to explore the changes of their
mechanical properties. The experimental results show that the appearance of castor
silkworm cocoons is very different from that of flat silk, and the appearance and
shape are different. Castor silkworm flat silk is superior to castor silkworm cocoon
silk in air permeability and moisture permeability. In the tensile test, the strength
value of castor silkworm flat silk is lower than that of castor silkworm cocoon silk,
and the unevenness is higher than that of castor silkworm cocoon silk. Compared
with two different degumming methods, the degumming rate of the two fibers has
little difference. The fineness of castor silkworm cocoon silk is slightly higher than
that of castor silkworm flat silk. The moisture regain of castor silkworm cocoon silk
is higher. Degumming has different effects on the mechanical properties of silk.
Different points are expounded respectively, and comparative analysis is made to
provide theoretical and application basis for their application in textile industry.

KeyWords : Castorsilkworm flat silk; Castor silk; Degumming; Tensile properties;

Air permeability and moisture permeability
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M ZEAZH TR, SRR B B, SRR KD YR
M2z,

4.2 ERERLZMERETIRZAE S

4.2.1 SSHw{YER

WIS WIS BREE: 20mm, rRTUIES R VI A 22, A et
p G, TR SRS AERTE. BT RT BLS: FA2004 4=
77K BigSE TR R AR AR, IO R IREURE fh L, DUE T
JE T 5

SEIARL: BRI, BRRACT IR .

SEIE AR i HL 100 R EERR A e 22 AN B RR 2P AR 2, f AR PR, —
NAL 7 22 P K 2 2 T B T W D) b (HEZR 22 P Sk N 1 B Ik e 22 AN RS K
A0, F NG WD) W s A 2 V)W, W iR 22 Sk Ei DI e, Rl
DI 2 R 25 . B HL T R VIWER SR 3T 0T, BRI A 2 L2 #RAE D) i ds
Fo ERTRE AT R IARBLE LS, AU 2 22 N DI as /OB, JREIER
RGBT RP ERRE, IdRk o E, JIE RS8R .

4.2.2 SSWBTERITE
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I TR AR B EE R (1830)

* 41 LR

HRR HREK B #E (mm) HREWM) HiE (g) LR

BB 2% 22 100 20 2 0.0006 3dtex

TR 100 20 2 0.00056 2.8dtex
AN

Nden = 9000~ Gk : Nden  1tex —10dtex
L Tt
Nden — £F4E[1) B Je /- %, fFR B
L - £F4ERK R, m;
Gk — 4 A&, g;
Tt- YL ERE, tex .
THE R
K. L=20*100 = 2000mm =2M
-9000*0.0006 2.7

%%ﬁﬁﬁ:Nmm——Tr——=zn3<m&w
0.3tex = 3dtex
BFRAE R Z2: Nden: 9000 2'00056 = 2.52;% = 0.28tex

0.28tex = 2.8dtex

THESE AT BIRIT M 22 205 5O Bdtex, EERRZ AR 22 2% & 0 2.8dtex,
P AT EEBORUE B8 JRR A B 22 LU B8 R A T AR 22 25 T I K2, W i e 22 [ 4 PEE A
ZEAEIRK

4.3 [EEAZRAEN

4.3.1 LU R E

SIS \IEIEIRIEAE A5 YB02A A= K. WINGISULHET s BYJI;
R R 5. FA2004 477 2K BilgsE 5HE T RHAER A TR A 7

UG TT % 2R GBIT9995-1997 Z75 2N ek 7K ST [ea 3 2 1) 7 A R
B TRk BEAT U0 5 1A PR [

SCIGARE: BRR AR A 2L, ERR AT AR 22

KIGIERE: BRI EERREBER, pald R EED, BE®; BUF,
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I TR AR B EE R (1830)

I EE R A ez, HUEE RN 5g; FHBY VIR E MR AT 2 AR E, IUEEN 59,
HRE B[R] B S BB MEAR FT T Pk, MUARIRE W E N 80°C GREI s
AR TSI AER Y, O T SR BRERR MR R R E Y 80°C) R EL IR R
SARREEO, BEQF, HARREIAR] 80°C I By & 2 A I E RN
WA AT, T RTAEER B2 B EEm AN G, B A i 22 FAIAE S
Hag4 A HL; 20min ERRE A48 G2, H2; 40min JaFRE 517l a5 44 -
G3,H3...... DL, MM — N EEM ST ENEERUM TR EE
NTEET 0.05% B, AT AAHYREEMT 7, XA — KT EE (G3)
AR TRA T EE ) B S 1

4.3.2 SLIGHIERITEILTE

K 4-2 [AE A

I GEN=R ()] 40min(g) 60min(g) 80min(g)

e VEiH 20/

& G1/H1 G2/H2 G3/H3 G4/H4 1%
B R AR 2 85.9352 85.4466 85.2841 85.2637 15.5
Pk 2z 83.1445 82.6659 82.5034 82.4830 15.2

E: VR EENEENERLNSE R,
E AR
G -G
w = SBE-GF 1 6004 (4.1)

W — [ 2, %

Gt - WL TE, g;

GTt-#&+H,g.

THEE: BEOHEEN 8093529 (R ni22); IKEQH E N 78.1445¢ (E
FRAT TR 22)

ERR AR 2
63— G4

) * 100% = 0.02% < 0.05% .. G455+ E
WET G B R AR A 2 N
G4 —80.9352 =85.2637 —80.9352 = 4.3258 (g)

BRI A AR A W= 2= 43258 0 009 —15.5%
4.3258
B R AR T HR 22

M*100% =0.02% < 0.05% .. H A4 N1 f ZHUH T 58
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I TR AR B EE R (1830)

BT PR B RR A P A 22 BN -
H4 —78.1445 =82.4830 — 78.1445 = 4.3385 (g)

BRRE TH M, _5-43385, o oo
4.3385
P A e R A L 0 I T BB TR W, S B
B 24 (R R T B TR A 00—, AR AR B (ELAR LK
R L 1 L S OB, DI TR OO R R, H RS BT . A
TR0 35 1R B — R Sk B IERR UM, SRR A s kA
MR, (R TIR, FTEA TR MR AR B .
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B TR SR BB izt (1030)

%58 BEMR\EEMERLEaEMNN T

N T TEEE IR A, T TR L & R, BLAGE S AE IR I RE
A g EEGE A B R S TR L (G B S IEIRERE . s i RE
DX P Rh S5 2 B R, IRAEXS B S 20t

’

5.1 ERIERMEREMIX

5.1.1 EERMEEMIK

IRl BRRER . EIRE PR

SEIGAN AR B SMEREMRAY TS YGA61E B AT 5K SN T HL AR
AR A A

SCYG LR ARYE GB/T5453-1997 (4543 h 4IWi& S ML 5E )

(L)HRE, ¥ B R SO 3 ) FIF Re BGH A A B Al s nT DL T CAR
AURXT BT W), AC PR G 7 A E T ) AR A . FESL AR P Y ) B R
PR, B RA TS R/ NRE A

Q)ER1EL IR

OZHKE aBAFMERENE. %8 “Be” 8, NEE, 9kt
JE27 FBNKER, IXEH . bR e . ERRERERES,
WEIE RN E, 5 5cm=2 20cm=2 50cm=2 100cm 3 Fil i AR A ik £ . Ak
RPN 5em2 c Wi HAM e, EHREEHBIEA.

@AM R ki e E R b, SRR e R R i 1
JESIRFE . (T BERRA B IR FTEARAS B [l e, 5 AR ARG, BT DE 5K
AR TR R ik 14 7 {1 R TRl Ut O T g DA Bt o 28 o, ORIE L )

@MWt 2 TR, AR TERIERRIT ), BRETERG, B
FRMELE Hp7, A B NGRS, DT HE R SRR H -

@EA L, EEE, MR RREE, i bk 5553 75X R A A AN
JRAT AR 22 3B SR
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S H A -
F 5-1 FAPERRINEC
B JEREE (mm) RFEEZE (pa) FEAHE (mms)
B PR A 2 100 63.698
N A 2 100 1100

KIS AEE: EIRZ T AR 2252 B RR 2 L3 A% e (R ek 22 3] 145 B I AR AR — FF
Midxez, TR TAR 22 A B MR B R AN AE R AR — A (R 2 B 2247 58
BRI, B RR AT AR 2Lt T I 22), it DL BOM Al A 22 (138 AR 22
K, PR 2B TN E LB RR A B SR IR 2 o A EEBOR U B R 2 A 22 1)
ORI PEZE L B R 2 P AR 22 S R — 2.

5.1.2 ERMEREMI

SEOIG AR BERRAT L. ERRAT PR 22
SEIGAN #S: EISLIGFE M. YGBO1 .
FFR: PR RS FA2004 457 K. BilsEEIECP R A IR A
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G

LG AE: HRYE GB /T 12704—1991 ( 43BN 58 7 3B 1B A2 ) brdE,
I FH 25 ARSI i B R 2 R B R P AR 22 BRI 2R, 40 AT LU

HAE PR

(L) [T IR A BN TRE R, BN IR A AT B — N1, RS
T v P I E BE B AR I R R T 2~3mim Ak

(2) WWARFBAEMAR R AE, 160°CHREE N AL 3 h.

(3D TN & 5 R e PR R 91 AR A o K e T s B AR L,
e FRPEAEIS, bE RIRIE, A 0T U TR A A T AR R R e
W, ARSI A

(4) ¥aBe G PRI A E 7 R 7 EARE, K5 % 0.001g, &4
S A A AR I TE) AN 30s.

(5) B S BG H A RN AR N, SN 0.3~0.5 mmi/s, %N 38°C
TEE N 90%, 4351453 30 min, 60min, 90min, 120min J& B HFRE .

(6) FWAMEALA 80 mm FIIRFE, 5 8 B B R A 2 RT AN [EDE , W &
PR B L ] 8 AE PE W b, A R0AES BAS N 2em.

5-3 HRA BRI

16
14
12
10
. = ERFE AR
. = ERFEE
4
.
, Al
30min 60min S0min 120min

5-4 HRE-TIR L 5 B A SR R

MARIR S5 RE . BIRATARELREE N R AW N, B TR, &
R BN hagete, 1218 BTN, ERRA B TIRLZAZ
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5.2 SE{HMEMN

5.2.1 ST

SIGARL: BERREEIR, ERREFIRZ

SEUGANES: BT AUWsR A S YG065C A=) 5Ky EM T HL TR A
PRAF, BJT)4%.

SEBG I

(L) HURE, PR 45, R FH MR DR V200 B2 AR A B 38 B AT AU %8 &l Bmim,
JE N 2mm,o=20° 1 SEI0FE & 25 A O BB AN B RR A 0P D s B B RR 2
PR 22 BT A 25 N smm, Ry 2mm RFES T (B3R —REEr -+
R A PAR 22K i)

AR YCRIEK R HE IR 0=20°, 1 RUSEE 58 B8 5mm, B E N 2mm, $i
{HPEES 50mm, HJE: 2mm/min.gn (& 4-5) iR

5-5 iR A AR e EURE

(2) LD RR:
OS5 5 EMIHL, B SEFTIF N, FTIFRRA AT Bl B B AL 5 s
QITIHXEF AT R v B, PR BOE « SRIR TR EBE s
@REARFE SR BIES b IR s g8 K B 2 50mm;
@OHER I JE BT S0, ER L EDIR,
P E R AR (5-6) fras:
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I 56 ZCBBREL. A7 BRE TIRL)
5.2.2 hiffiphik

AR, BRI, BRI B 30 ANEEAS, i i04h BT
YA, DS R AnE

3EoH-Tdernsh
a0 - - - - - - -

e

p

A8 = (mm)

ok

3
zh
£l
Fl

Bl 57 BEIRRT B L2 B i 25

- /A-EKES
1003 RS

asf---
a0 g

a0 f--- |

sE--- l
0 \
B - |
B0 \

s54-- |

504 \l
45 f--- |
ang--- / 3
asf-- /
a0fe-- v

254
w4 \‘\

A0

AB{E (nm)

Kl 5-8 B Rk F i A i 2
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Kl 5-7 wh, BRATTAR 22 P 3 W ZL5E 718 84.6N, CV {EH N 22.26%; ~F-¥fH#
KA 24%, CV {HH 26.03%:;

Kl 5-8 1, BERRZE AT RGE 108 104.3N, CV {H N 28.21%. “F¥ffK
FN 31.2%, CV E N 20.18%.

BT B2 R 2 F A0 AL, TES AN EE; BEMRAE- PR
RINA IR fa A, 2252 2 [A 0 5F F 20 4, AHNE I 1 U B PR A A 22 B A S
B ANINE AR, DRI PR A T 2 W SR i ) R I R F AR T B R

H

5.3 BEMREBRMPRLE S BIEMIN

5.3.1 WRELMARER

5.3.1.1 SRIAEHE, {LERAR

S PR PR JE AL SN T K R IR AN 5 2 22 TR T 2 & IR R i, A
MK A 2 5 AR R, AT SEBl A 22 22 JIR 5 2 RIS, I8 B IR AR -

LR KL ERRAR . B AE-PAR L

SEEG AN AR HEAVEERKIB A5 202-1 AE5R) K Bl ETREDI AR A
AT s TR A5 FA2004 477 K. BilgseEFREEAGE A
RATE; EEEMAE 85 Y802A A7~ ZK: HINGiZULERT .

SEIG A s TOKBREREA[ T 2E (NaCOs) ], A=) &K VLI Ihaetl
F AR A R 7]

SR

(1) BURE: JeRIBY IR BT B A e, AL PR AT 2 28 A A B B 25 1 A iy
RS, fFH . FBY I3 BN BRI, fFH;

(2) TFRE/Kitrim, BB SEI PR R, AR AT TR, 1554 S50 P we i
[ ;

(3) T RFIREBRER R AR, e B o 70 0N 0.2%0 BR AN VA K

(4) R e 5l B4 HIB RN E TR, I EL 1. 100, ¢ /K on
15 Bk P55 IS 57 4 R e AR TN K i s i B2 30min. (IR g SR A& AE /K it v ik
17, WINEAERIFERIE E i b, BEHRPTK 28, RN SRR T 2 it
AR, T Seie g A EL K, B DLEE RS — BRI Rl IE = 0K, 183 —
AT [R] B R B ) 5 ERD

(5) W EHhZE 22 40°C A £ B TR REIFET G, THANKEAE
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T, IR, HEEalRN,

A S N .
[N /N WI_W 2

W2-- AR G 2 22 )T Ji &
BEFR 7 V5 A5 1R 2 22 it 56 7 0 9 2K, G SR v M4 A %0 i S 6 AH 22 AE

0.5%LA £, MLAZHUER 3 (o Fah LLRIFE VAT ARS8, )i DA 3 A0 FEdh 1734
B A Ry 2 22 1) Jd e R 8L

5.3.1.2 KI#IR
R 5-2 BIR AR BRI

R R 2 I F—4l ot |
it 2 T (9) 0.2969 0.2916
i 2 /5 (9) 0.2624 0.2571
B (g) 11.6% 11.8%

W A8 E: 11, 7%
R 5-3 B IRR A TAR 22 Mo i A 4k

R A 2 I F—d |
i K i (9) 0.2914 0.2920
i 2 /5 (9) 0.2569 0.2584
e (0)) 11.8% 11.5%

SR E1E: 11, 65%

o]
<

5.3.2 HBESIRER TR EE

5.3.2.1 SKBERIBRALEE

S SR Iy A 22 5 R PRI AR M SRS rh 2 A B LA R A
HFERY S, RENEEZMMR, RHESMENL, EiekdiEd, B4
SR N B B BESE, MR LIRS L2 R8s . MIRTE A I A RN 2 223t
frPuE e, A AL L RN B, I 22 e

SCIRAT L BRI, BUMRA- TR

SRURAX A - B P A A I R AR fo R ) i 225 A A s
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17 9 1
4 / st
= )
) 6 \710
_—
\\ { \ 8
\ %/
12, 16
13
:ﬂ
\ =
) \;
. -

\15
K 5-8 MR

LI RE: M AT AR AR 4T EFREICN Goo FTTFHLIT, HEFESL AN
WEH . WAMIEKE R ARG BIKFE S, KA H 0 Al 7K A7 B8 i 7R 17 5 g
2-3cm. B | TR 150 B R AR IRV AR . RIS . AR TA] L HEARES [E],
IR FE T2 50°C-80°C, B JRR AT M 22 N (/] — B i 7E 30-40min 2 8], 4T 7F
TP PR A R LIS, P TR A I 7E 20-40kHzZ, TRy 1kwl®, HF 87
Bl B AR, UK S 4EPOE 7 EEEIE, RE A AN 5.
JEBNEAR L, ARSI I R Al B A e e i, AR R, A4t
RN BE S BEE, IR S A 4ER) 50 55 BRI R SERfE ,  O% T A IR
A AGE, FTFHOKIE, RS R wOE I i JE A KR R, HEK 4
WGBSR, WA SR, KR EaeES4E 2 RKa BT, ik
W, Jasha AN tess, WKIG R4 T POdi st g, Bugdsol)s, e
HMELIRES , K A A DR TR I8 8 b PO B T AR B ECN . Ga, WIAF4E S i3
ﬂﬁ%%y\j{m-m .

et 12 5 = Mx100%

° (5.2)

5.3.2.2 SCIOHIR

%18 FZ/T 40004-2009 {#x 225 56 5% ) HIBUREZER,  BOM 4l
B IRFE 209429 1416 GBITO995 (&5 AUk Rl /K 2 0 [l 28 (10 52 HLAH T4
V) IR 2y ALK P R A A, BRICHR AT T2 Go, SR IS B AR
S ABON I 2R MR A, R IR e JLREAT AR« TR AT RR I i 2 o
ECHHE TR 2288 5, FREIDN Gu, ARIEARIATIHE.
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B TR SR BB izt (1030)

R 5-4 BRRZ AR I

ER A R EE B4 o
it J 71T () 19.71 19.65
it 112 F () 17.5 17.55
it 1 % (g) 11.1% 10.6%

B R 2 sl T2 10.85%
K 5-5 EERRZT T AL R Ik

PR TR 22 i e B 4 o
NEI )] 20.29 20.25
JIi % I (9) 18.1 18.05
it 15 % () 10.7% 10.8%

B PR A 22 i e T PA4E . 10.75%

SIS EE R R IR AR ) B R T R B RR A AR 2 I S IR R 2 AR
/I, TR I F2 11 25 26 LR 75 A VR T B 7 v 81 1% e A o PR 221 3 iR
HRARLE 10%-12% 75 45 -

5.4 ERERLSTIRZNFERENR

5.4.1 hi{RETZLsE 1M

SEIAN AR T2 S NERA 5. TY-06A/PC A7) K. VLFTTIE
WRTIHA IR 7] o

SEIOARL: BERRAR AL, ERRACT AR .

ISR KRR A L. BT AR ZL AETY-06A/PC A ri 1 522 58 7 7l
WA, BT RIS, HEREANZ AR (B, W%, FO5PskaE) it
frihes, U R HUR 22, RS IR B AR I, R 22 B i

AT U R 2258 A%, Setgemsh, Rahblay, BTGB E A
T BCE A 10g RS, PR AL Bos b 70y 10N, IXHHER] 1AL
SRR B MR, BRI SR KISk E TR, MEE T LR
TP CR 22 —amik N Bk, Beshin B AN JEHE B2, BHEHR, #
FomRAENLE Nk b, PREHFINRPIRES T, R4S, Mk
B, ERNGHLRW. WERAE, s,
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R 56 BEIRRER L AT S 2 REN

B PR 22 577 F (cN) PRAE eN/dt HEK Limm) BRI W(mi) ] T(s)

1 15.24 27.30 1.41 0.08 4.90
2 17.65 28.10 2.78 0.12 4.00
3 16.01 27.10 8.14 0.06 15.03
4 15.36 29.05 3.36 0.04 12.14
FEME 16.06 27.88 3.92 0.075 9.01

R 5T BERRATHR L2 LI R I iy /0 2k ek

BERRAERZ 37 F (eN) SR oN/dt K Lmm) BT w(m)) A T(s)

1 19.08 28.14 1.89 0.13 7.11
2 20.11 29.10 2.10 0.11 4.25
3 21.13 30.05 2.50 0.14 3.85
4 22.24 27.36 2.07 0.18 4.24

FME 20.64 28.66 2.14 0.14 4.86

5.4.2 BREREDFMEREMR

SIS AEE: BT ER2Z R I RAY BT TY-06A/PC 77 5K {LHIE
IRIIHA PR 22 7]

SRR BRRAR . BRRACPIRZE (RS

SR K (BRE) ERRAR AL, BRRA- PR fETY-06A/PCH HL T
FLL2 55 INBAN, AT B2 . RRFEMZ M (R, %, Fi
PISKEE) dhAT L, BRER B HODUMR L2, RS IR s AR, EHUAY 22
BREE T

AT BB 2298 00, Jetk “JRzh”, Rshblds, HATRHER AL
N CE A 10g BRIl s i )y 10N, IXHHIER 1AL
SRR A B MR ), WEBIESE. RISk ET R, WEET LR
TR L 22— amik N Bk, eshiR B A e B2, BEEEE TR,
NmRAENLA N T b, SREHGGINR RS T, %Eahfa<, TRk
TR, BERE RN, WE A, dREE.
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* 5-8 BERRA LML )5 1A TEREDIA

B PR 22 577 F (cN) PRAE eN/dt HEK Limm) BRI W(mi) BT T(s)

1 15.25 28.03 0.81 0.05 9.02
2 16.25 27.10 1.03 0.01 3.97
3 15.50 29.07 2.50 0.02 4.25
4 15.78 27.24 2.07 0.04 3.34
SEA4E 15.69 27.86 1.6 0.03 5.16

* 5-9 BRRATAR 2L 15 RE I

BT 58 F (N)  BREE oN/dt K Limm)  BFZETh W(m))  BHE] T(s)

1 18.36 28.78 2.37 0.02 4.19
2 19.21 27.31 2.78 0.01 2.78
3 19.37 28.10 2.10 0.06 3.45
4 18.10 29.06 2.31 0.04 3.97
SEA4E 18.76 28.31 2.39 0.03 3.59

MALRK W X CE RR A B 22 5T iR 22, S8 U m F BE IR 2T AR 22 11
S-S5 5 ) v T B R T L )P BR T  BERRTAR 22 LU B IR A R 225 B, B
TR 22N, PR Z2AT AR G], AR EEREOR, RE MR s, TR 225k
Jrve A B R A A L

25



B TR SR BB izt (1030)

%65 MHEREFEBOHERMEETR

BRI 2 A7 AE SR AR, DS AMAT R PR RE — MK s, PR 7 FL P sk
SREAHET o

W28 KON R, BUT U Z 22 T 78 Hrp 9Kk A BR (TIO)
MENA R (GO UK 55, MRkt al, fEX & et resit Jy
B3] TN IZ RS R . Pan LYK Tio A F AL REAER
L, M TR LG 2R AR L. BHTFZIE RIETHK TIO,
XL IR S R B AR IR el GO AMUAE B G AR R I R
RI702AERE, AN RUEFIIEVMENE, RGURE GBI e fon s EEd
AR E 2 — 092, BT GO MAREALMMNEEME, HLE
EEM GO /KB 1 BA ZIRG AN 1A MR S A AR, Jld
MEBEURME R MR R ALKSET AL BHTRZ I AR R
Yolsi, HAGRMETUWE, WS AR e RIE .

A B DL B R Z AT TN B, KK TiOn A4 A s b Bl 2 — AR TR N
BRR, B BRRE B B, BRI SR, JIEERedl R, IR
FEETIRETER AR S Z 22, S A Pk, W EARAE NG5 sk fn
TIERE, wRah i E B G A IR R P AT A B BR 1), 9okt B ELRE TR
fH—Fh B

6.1 WHEEREFEENGZ

6.1.1 MRbER

SEEIG FH 0 B AR 2 O R 2R B FO A ST BRIV $R A, oA T
TR 2 it i AL 2 N A IR = (LR i) 3K . S A S804 (GO), IR N
2mg/mL, Pk 300-500nm, FRAHIEERBIHE AR A TiO2, FiAETEH:
50-100nm, VLIFRATHAMEIR A7) (HEZD.

BC A BE 2% 1) TiO2 i, GO VLI ARFALL 1:3 #HATHRE, &S5
WEEH 0.5mg/mL AR, PIRHERIZIRIATALL 101 TR G, AT A A
20-30min, EVRG TR PARRL T 5008 RHIR G o e N, 3
SIEAETAR I AR b, R BT E, WERH.
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6.1.2 [AFIALE

B PRR A — W 25 DU 6 3T 1) S50 7 1R FE (202) °C R X JE (6541.0) % 3 55 R &
LR, RS — K, KERRES N 4 4, & 20-30 3k, i gk
B R, BRIy NFC, SEER2H 43 7 M BB TiO2. GO ¥ LA A TiO2
GO AWK BRI, 2 Alkric N TFC, GFC, MFC. filtilRZ&E KEIeE.
ZRBE KGN, FEREEKBONEEA, AGIET, I & MRS B
Wi SR ADRL BRI B B AL

6.1.3 B4 EAIAE

TEIE A, BRR AR E RS AEE, R IUHBEM A 70 A E] 30>30 (cm>em)
3P ek 22 AR AR BT T B B R A AR SR P I 2237, et SR 22
I, R — ey, BISPni. 8 S8R5 Ko 225
HIE™T, FTLMSRISEH . J5REE 5 1T 1 A

6.2 MItEMEFHEMREMR

6.2. 1 IREMARM RN BLRE I SEHRFN

FIF BT BG4 SR R A R 7 S 4 O FE I R . B S IR IE e &
RIS S SR G4, 144 SEM (Sus010), i Hi & N 5KV B 10KV
), S 22 RO E5 /34T RAE /00T B 6-1 i B RR AR MR B 4K A4 k)
Xf L5 T K SEM

TFRIE R, A ERRE MR A K, PR 1R/ IS TE IR AT #E 1) XJ3),
RBINGUKIPRL AR sz e 2 i B S, BRE G R BB %% SLT- I Ol
KA, R TiO2 F1 GO MR A2 s M BERR A IR AR K. &2 T e B
KANFITERFEAR—FL

M SEM B AT LU tH NFC 2H 7 22 20 5 341 51 B 3504, MIFC 2H.4H 5 A 22 45 W
B, DT YERTRIS R G, AR, Gk PN LIRTb G, 5
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ABSTRACT

The traditional way of sericulture is to put the silkworm on the cluster or use a
single-chip or linked cardboard grid cluster when the silkworm is mature, so that the
silkworm can be made into an oval cocoon on it. The processing of round cocoon into
silk must go through many processes such as taking pupa and reeling. The process is
complex, the investment is large, the cost is high, and the output is low. In order to save
working procedure, according to the nature that silkworms like to climb up when
spinning, people invented the flat spinning bed of cocoon which changes spinning to
make round cocoon as flat silk. Flat silk not only changed the traditional process of
sericulture in China for thousands of years, simplified the processing technology of
cocoon, reduced the cost, but also produced beautiful cocoon silk, improved the quality,
and produced a by-product, the live silkworm chrysalis, which can be developed and
utilized again.

Compared with traditional silk and flat silk, from the appearance of silkworm
cocoon and flat silk, the cocoon is long ellipse, the cocoon layer is tight, the cocoon
layer is constricted, light and tough, not easy to tear. The surface and back of flat silk
are basically clean and smooth, so it does not need post-treatment. It can be directly
used to make high-grade silk quilt and other silk products.

In this paper, the specifications, temperature, cocoon material selection and
technical management in the production of silkworm flat silk are studied. Comparison
of permeability and strength and elongation of flat silkworm cocoon. The air
permeability of flat silk is better than that of cocoon.

There is not much difference in the data of linear density and degumming rate
between silk and flat silk. Degumming has an effect on the breaking strength and dyeing
of silk. The dyeing rate of degummed silk is higher than that of non degummed silk.
The breaking strength of flat silk is greater than that of mulberry silk, indicating that
flat silk has good flexibility and certain elasticity.

Key Words: silkworm, flat silk, make , breaking strength, dyeing
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BARTERESS, HBCR Z BIRRE RN, R FelEm R AR, T RO R
B B R AN e 22 A

1.2 REFIRL

G4 i 58 S AR KRR S IR T 21 4 SO ot B DU di b, JE4ER,
LR G AT Y AR Y IEAE LU P AR AR B AT o B iz b3 K 31 H
FoER~ KEEA. FYEA. RARFZ M 4E9u, 00 2R a2 2iRY )5
MR G, JiR. BRI BIASEDIREVELT 4R AT A, 2T 2R i 6

2



B TR AR BBl it (1230)

Hriedt 7 E 2R,

YA | Z&“VFa B gk 22 511, kAPl B35yt 22, JBR—
P2z, BEA g2, AT L, v IR BT IR. B T REANI T,
e T AP RCR . TR A X, W DLESRAE T I Bahss, HEEECH
R RORIR T 22 o AR Vet Al R PR B i PR (5 2

PR 22 PR, DR LR SRR T A O AR RS AR B M AR
JifE, fidHE. RIEAE AR IR R . Zr 22 WERY) 38% s Hh
BUKBE /T H B ERER 10 5 PL L, HB SRR A R HAAPI, &LEA
R FRORETCH PR 25 P s IR 73 B S B R S B W AT, ek R B B 1 1R 7 i

RACTIREL R PO R VB L 2T Y, Zr 22 BARTERELS, LLBOHAL, fEIXF
PR AR, A A IRTIE . N A&

13 AEBFHRHOENFIIRS

1.3.1 fARBVEH

AN R T F T AR A S B ik 22 (AR ST AR 22, X SR TR 447 SE T o)
PRI FH AR o 17 B 5 25 R R IR T ZE R AN I A0 AN Ao 2 T 4E (X F 7T
Iy, B TERE R A AT 4EA R M AT AR B, SR AT R LA E O — A R ARy
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SEEHK N 15.8%, CV {E N 20.18%.
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2 82.4625
R 42 BERLTRELZN G ERE (g)
30min 50min 70min
TP
RETHE 82.5546 82.5758 82.5633
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R 48 FE T RUR

v ok it Fs2 i 2 2 () e 5 B () W (%)
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PR 22 i Jis 13.68 36.56 4622  3.07 46.32 3.8 66.16
AR 22 A M 11.804 383 4778  3.54 4791 423 65.93
A 22 I i 21.834 3554 484 4.68 48.63 5.52 70.38
AL R IR 21.33 3476 4826  3.96 48.43 4.96 70.21
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25 1
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AR RERI TR

T B 22 BAT RIRYIRZO R, I HOR BT REAT R — B2k, s Ao
BRI AL GKRE S IEARIEAN T VAR Zr 22 1 R A, A A PR VA SR OIN LRl
T 22 21 Y S RTINS A TR 2 R, 8 LC-MS/MS SE3R A, il
FCK A i A B 8, W0 B KR T2 Je ORIE 2 22 A7 2 i B A I i
EAGE M EEAT ORI 12 MR, MAET L L2 ah et 151 Mg
1, ] B R A 5 SIS 122 R .

AR SCAT R B AT H L A2 77 i, FUA O HLeoR Ze e 22 1) S 1, 1381 —3K
TR AT I BT A 2T R AT o SR A AR R SR A TR Bt
Irnkez, SERMRETE R A m . i ROk 22 35 i IR e O 4RGSR, AR HE AR B iR
ERE BT, WA B9 — P i 228k, JX a2 Bl e s . 250
P PRI AR SE » JFEC & BRI RS, Zoml ookt 2235 50 i i AR X B X
sk b, AT RT DA% 8] JC e s ) 5, AR — B JC i s ) B R S T, PR AR T A
RN BN EESEMR, SRS D N Rk 22455, B2 i e
R RN B LA R ST RS AT o R AT 21 2 22 T R A 5 T T 94T R Bh RE LA
FH 384 {2 (AR LTYE) T BERAT #- Wk BEHEAT LR

5.1 E49

5.1.1 ¥

A 110 H, 66ecmx220cm RGBT AR, % BN 38.4g/m2 FIH1E
YT LA (R 384 4G 2 4 1 34D .

512 BEELEEEGISIE

¥ 20 G0y E T 20 NS TG PR bk 22 ) £ ol G A58
Rtk 22 2 J5, K JCHE AR E, S EITCE AR RSP E RN 0.62g, 0 T il %% 5% LT
JEEIEAT [R5 11 %5 B2 (38.4g/m?) HIHEAT, ¥4 90 RIS B AE 66cm=220cm J7
TR L, CAHIE B3GR PAR 22 . (ERIEIERE R, 7 o8 G 42 i R fif
Hork PR 22 sy, R —E BN RS, #%E—EfnE, Bai7TE
—ER AT, FE G — AT, Sl I AN e R fE, I T
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BRI R AE R R AR, & 5.1 Bs.
AT 110 K, 66cm>220cm K MGIE 7 AR, 1H % N 38.4g/m2 1
CRYETIREEAT (R 384 4 2 £F 4k T R34 ) o

5.1.3 MEEEMR

(W

KHTBCRAEEN 500-160,000% H =14 HL 7~ 2.8 (SEM, Phenom Pro, fif =
/ISM-5600LV ), S &4 B 22 1h B e AT DL S 384 4 2 21 4k 1 S 2 A1 PR oW T 3
1TSS . MEZ AT FE A T4, Dt Sk,

(2) JEREM

SR FH IR R RO PR T R A %) J2 P AT 7 I, B ot 1 R A 3
B 10 & P 34A -

(3)FLB %

AL E p & 1300 kg/m3, B A4 % B /& 1500 kg/m3, 4 2 £ 4 [ b
FEATHIT 7K E m N 38.4 g/m2, ALTHINEIEAR 1) 77 K 7 E m A 38 g/m2,
JEIE o ARIET EIRAGIASE A ARYE 230 n = 1- -0 ISt e 2T Ak T R A
5B R 2 EIAT R FLER 2R

FLBRZ B THE A T s

n=1- £

LA n—FLBRE, (%); p—4F4E%E, g/m3; o—MEUEE, mm; m—k
¥ 7K TeE, g/m2.

5.1.4 FIEEMELTR

KL HERHL (AGS-X) X & B Ay 22 THI IS 3 A0 LA K 384 ) G 41 4 i i A
BEAT 12 R, R R BT BRSO 10mmx100mm K7 T o B S s
%29 100mm/min, FEEE 50mm. WHIRFAEE IR AN 2042°C, BN 65%+2%. N
71(MPa)=5i /J(N) x10-6/ [HF(m2).

5.1.5 ESMEENR
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ZWIE SRR 2 S WIEE VN — DUE AR RE . BRI IR S S i
MR B RPE PRIEVER B BRI R, £ EAC it 2R E
BER, ik, WItE SN i gV EFE M RE R — N B R bR LR
H YG461E-1I14: H 8i&E [ EmA S H it GB/T5433-1997 IR 792, X Fh
T JEE A 3 S R AT U IR RO IARN 20em2 [ATE@ESFL. R R
100Pa.

5.1.6 H i SRR

MR SRELARZR . LR, REMAHIBE IR ERZ D, HEAN
e FLBER= CRLBUR R E-FLRTT S ED LTI E X100% o SokiAf A
Jot B (R AS [ B B AT TRCAE — 58 B AR R — e el e, £ — 2 R/ M it 5L
TR, SRR MR % B AT (17 0K o

5.1.7 ImEMERENR

(1) LB H5FRE:ACH

LB iR 773t —H &R EE 100ml ZZMEKEN 250ml W FPEF, o
BRI 1g JRE AR, 0.5g BEEPR AN 1g S48, F DL EFREGAG I
NRAJGE, T e mEmEZARKET 121°C 15min KE G

LB [E/ARs R &R 100ml Z@/AKEAN 250mL W75+, H4
Mree 7R P HIFRE 1g BRE AN, 0.5g BERERY . 1g &ALV 1.5 BAEH,
B LA ERRBOGRFIMAR A Ja, T s e 28K A 121°C 15min K. K
FERJE RN — IR MRS TR, fr o &, T 37°CHBVEIRFE 12h, ML
WAKE, WET 4°CIKFERAAH

(2) AP S

B2 15ml B0%, 25NN 10mlLB WA= R %, —32hmA 20ul K
HEGHAER, n—xXEFTaxi. HEOREEHE, T HEERG S (37°C,
200rpm) #R¥ZEE RIS (15h)  , EZDIRERE PR EIAS # I OD460 {8
(OD460 N 0.84, Xf N KN 4.5x108 CFU/mD), SRJ5H LB £ 7= FLmikk
% 106 CFU/ml % .

() A5 A i Ak 3

FH MR SRR ST 30min KTH .

(4)~ B R ¥ T E ik

BL=A~ 100ml #EEHH, #2850l HAinAN 10mg MRS, S8 )5
A Sml _FIR#HAH RS 45ml LB ARG IR XFREZ N Sml 4 &)
H 45mILB WRAREEFREE . ARG B THHIRIR G 2% (37°C, 200rpm) R %35 7% 8h,
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W HR RO SE 10 5RO AR A 1:106. 1:107 F1 1:108 = AMHikE L
W) Jg5, BS%AT LB Bk FEE F, 37°CE; 3% 18h, HIMEIFICFHIEE.
52 ZER5118

5.2.1 FEFERERAVLEMIXTEE

lllllllllll

3 M{UL)

(a) B By 22 T S A (b) 384 Hil & T 4k i Fe A7

B 5.2 P T RS S AT (R SO 4 7

AT B T 24 T R A A SR T KRR VR B RN 2 e b, e
JEKEBIMERR s 2T 4EZ [RE AR 1 “Q R AZ I, TR T SL B /AN Y o
T L2 R AT B 22 R ) oo B i, AREELL 7R E Y, il A i
22 HEA T AL, R A R 22 XK, OB s 22 AN, SR FLERIY ST

522 BE
[ AEREAT B JE AN, HE . B SRS/ Z8, SEUNER
HIEF &R S F T AFE . SR H HFUEAR = OG5 3 A0 1 JE B2 34T 1 I,
FEANRE I JE P A IR 10 VOB RS2, 0 1 S P A 45 SR e 5.1
5.0 AR R AR 1 B 5 FL IR R

TS R A o TH) R A 384 4 4T ¢k T S A
ErETE PR 2 il
JEE (mm) 0.183 0.187
FLEE (%) 84 86.3
M (g/m?) 38 38.4
SN KA A5 B T4l KA Y Y25

T 22 SR AT EAS LU RCA, MBI BT, 3 B T R e A J5 SR ARl - 384
T A e RS AT 2 Tk A A=, JERERS), e ez i B AT M Y Ze ek 22 (1 I 4
BNE RN e RG], (HEAE R A mP, RESEAA Em&Lnfics
HEE2), ARXIR SR SAT Z 5 .
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HRA IO, TR ST T 5, HLZR e 223 FE b 8 Sk I (R S A
— B, SR AT AT A K 22 B OB, AKEHE TR, 3K 4% Q B
REIELFAERR, R 5.2 (b), 7T BHEAT T 2 T IR b e R AL
524 71 MHEE

T L0 2T Yk oh 22 S TR FORG 57E — FRTR UA IR I PR 2, R 5 2 AT, B
DL T 2 22 T B A7 1 308 A 0T T4 R T 2 T R A B v, RS/, TR
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