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Studies on Silk Reeling Tension Control
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SUMMARY

Since automatic silk reeling machine has been used in the field, silk reeling tension has
been considered to be an important matter. Such silk reeling tension affects on the physical
nature of silk which would be Wire Silk in case of super high reeling velocity. This will
be a report regarding with the silk reeling tension used Korean cocoon and various
analyses are carried out where reached to following results.

1. Korean silk is still far from Wire Silk yet produced as general silk.

2. There is more possibility to increase silk reeling velocity if cocoon nature is improved.

3. At present, it is considered that the optimum reeling velocity is to be about 190 r.p.m.
which is corresponded with 0.4~0.5 g/d silk reeling tension.

4. This report has prepared a silk reeling tension contolling diagram against reeling velo-

city as shown at Figure 7. The mathematical relations between them are;

A. in case of total silk reeling tension;

Y=5.0831+0.0381X (Y; total reeling tension, g/21d, X; reeling velocity, m/min)

B. in case of initial silk reeling tension;

Y=3.1922+40.0175X (Y; initial reeling tension, g/21d, X; reeling velocity, m/min)

5. The main problems for the increase of silk reeling velocity is considered to be Break

Down of Silk Reeling Ends caused by Cocoon Jumping or Cocoon Layer Seperation

during the silk reeling work. Such troubles are concerned with the produced cocoon

nature.
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Table 1. Cocoon quality for the work

cocoon 72’ autumn crop
cocoon grade 1~4 class
«cocoon drying ratio 40.5%

«dried cocoon layer ratio 45.95%

cocoon assorting ratio 4.6%

<ocoon bave length 1,290m

<cocoon bave weight 27.1cg

No. of a cocoon breaks 1.61
non breaking length of a

cocoon bave 750m
qon breaking weight of a 22cg
cocoon bave
-non breaking reelable ratio 61%
<cocoon bave size 2.65d
neatness 95.5%
replication 3 times
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Table 2. Cocoon cooking condition

wretting part (1) 40°C
wretting part (2) 45
wretting part (3) 50
high temperatare part 92
low temperature part 67
cooking part (1) 98
cooking part (2) 100
control part (1) 98
control part (2) 90
control part (3) 85
finishing part (1) 75
finishing part (2) 50
one cycle 15min
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Table 3. Sllk reelmg condltmns and thelr results

| dry base silk

T Item reel end succeed end feed j pellete ’ frlsons ield
e work | feeding |-———————— €>°08T | per 100 I
Reel (rpm) \efﬁcency No/min| No/min ] ratio % [ cocoons I weight lratlo % | weight 'ratlo %
% \ | ke g‘ kgl l ke
120 98. 4| 23.4 18. 0[ 76.9) 138.6] 1. 854| 3.278 2. 36; 54.690] 39.45
130 98. 2| 36.8 23. 5i 76.7) 138.6] 1.856] 3.325 2.39 54.941] 39.63
140 97. 9' 34. 6 24. 1, 69.6 138.6 1.906) 3.382 2.44) 54.368 39.22
150 98. 1} 33.4 26. Zi 78.4 138.6/ 1.950; 3. 340\ 2. 40!| 54.900; 39.61
160 98.2, 40. 5 28. 9\ 71.3] 138.6 1.956f 3. 300‘ 2,38, 54. 0171 38.97
170 98. 0 40.7 3L. 6; 77.6) 138.6] 1.837] 3.480; 2. 51{ 54.546/ 39.35
180 97. 71 48.1 35. 7‘ 70.4| 138.6 1.962; 3. 580 2.58 54.010, 38.97
190 98. 0 47.7 35. 1\? 73.6) 138.6) 1.994] 3. 567’ 2. 57‘ 54.817| 39.55
200 97. 6‘ 50.1 34. 5‘ 68.9) 138.6; 1.962] 3.557 2. 56i 54.228; 39.12
210 97.3 58.1 40.0: 68.8{ 138.6 1.925! 3.593 2.59 54.950| 38.98
220 97. 25 61.0 44. 3[ 72.6/ 138.6| 1.918 3.702 2. 671 53.492/ 38.59
230 97. 0‘ 65.5 46. Zi 70.5) 138.6; 1.968 3. 802} 2.75 53.948 38.92
240 96.9 61.4 44.2i 72.0; 136.6; 1.881f 3.895 2.21] 52.881] 38.15
250 0.6 59.6, 412 69.1 138.6 195 4.012 289 51339 37.04
125
S g, B AKEREL BHoES gt =t ok
24 #edAl g Al AETATHIEAL § -
e Hmmel wa Eel wA MAS e MEHE i A
7} 190E/43& #ifdstd =do A#HEHFEE ETA 105
A s BEE PES vAA HEe FES A H B wop
3+ ot g
o] HEL BiEE 22 FHEHD WHEsE “r
AL Hoe @BEFHE 2 zX & EHIA FHE K’:
= EEOA T EKES BRG] FodAA # il
mAe A RBESE WEE BES 25 B L
7] A Ee}eth. ST N A S S T T S T
120 13 IS0 150 160 1¥0 180 1640 200 210 Mo 230 240 Ziu
Table 4 & XEhd BENI BEBE S B ) Recling Velocity (rpm)
B, RE, mEle BHES AdY BHEE 8K A: Frisons
o o} e s B@EEHC Hindte BEL 2 B: Silk percentage of cocoon
odF 3z 9. Fig.1 Silk yield against reeling velocity
Table. 4 Cocoon ends breaks during silk reeling.
\\ Item { cocoon end breaks during reeling
N correct
end ‘ basin silk end| thick layer medium layer thin layer pupa skin
“atio No/ No/ No/ No/ No/
Reel (rpm) | Sﬁi’“/ | iii/ Eﬁi‘“/ R - b oz
Reel cmin_| [ min | | min
120 38%| 42.1 2.10 14.3 ’ 34.0 7.5 17.8 ! 8.0 19. 0 12.3 29.2
130 38 51.8 2.59 20.9 40.3 8.4 16.2 10.5 20.2 12.0 23.2
140 38 55.7 2.78 21.4 ’ 38.5 10.5 18.9 11.0 19.7 12.8 22.9
150 38 58.6 2.93 21.1 36.0 10.2 17.4 11.4 19.5 15.9 27.1
160 38 69.6 3.48 26.4 1 37.9 13.0 18.7 13.0 18.7 17.2 24.7
170 38 62.0 3.10 22.9 } 37.0 10.7 17.2 9.4 15.1 19.0 30.6




180 38 67.3 3.36 26.1 38.8
190 38 62.2 3.10 25.3 40.7
200 38 75.6 3.80 30.5 40.3
210 38 75.8 3.80 35.5 46.8
220 38 76.1 3.80 32.9 43.2
230 38 81.7 4.80 35.9 43.9
240 38 87.7 4.38 33.9 38.7
250 38 79.6 3.98 34.6 43.5

11.2 16.6 11.3 16.8 18.6 27.7
10.4 16.7 9.0 14.4 17.5 28.1
15.2 20.1 10.3 13.6 19.6 25.9
12.5 16.5 8.6 11.3 19.2 25.3
12.6 16.6 10.1 13.3 20.5 | 26.9
14.1 17.3 10.3 12.6 21.4 | 26.2
16.1 18.4 13 14.8 24.7 | 28.1
15.7 18.7 9.6 12.6 19.2 24.1
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Table 5. Factorial break down of silk ends during the reeling work

Ttem break down of silk end per basin per min

thin ; cocoon | cocoon . sna

jcocoon | closed | end eacaon | o3er | beve | kemel | L | others | wotel | heck

Reelcepmy | No- | % | No. | % | No. | % [No.| % No.| % INo.| % [No. | % INo

120 144 45,60 1.4 4.4 3.1 958928208 2.5 1.4: 4.4 0.8/ 2.5 0.8 2.5 31.6 1.6
130 17.2) 47.1] 1.6 4.4 4.9 13.4] 9. 9;271 1.4 3.8 I.Ol' 2.7‘ 0.4 1.1 0.1) 0.3{‘ 36.5 1.8
140 18.8{ 45.8/ 1 2.4 6.1 14.9 1. 2)29 3l 0.9/2.2/1.3 3.5 0.8 1.9 O.Ii 0.2 41.0] 2.1
150 18.00 48.5 0.4 1.1 3.6/ 9.711. 1}29 9 2.8 7.5 0.6/ 1.6 0.6 1.6 —‘ — 37.1 1.9
160 18.0, 50.7, 0.2 0.6, 3.7] 10.411.733.0/ 0.4/ 1.1/ 0.9 2.5 0.3/ 0.8 0.3 0.8 35.5/ 1.8
170 23.5 55.8 — — 3.9 o9 3(11 4'25 5/ 0.6/ 2.3/ 0.6/ 2.3 0.7 4.7l — —| 40.7] 2.0
180 26.7| 56.7) 1.3 2.8 4.7) 10.112. 1|261 0.8 1.7/ 0.6, 1.3 0.6/ 1.3} — —| 46.4] 2.3
190 21.5’ 52.8 0. 9; 2.2 5.4/ 13.310. 5:25 8 1.3 3.2/0.6/ 1.5 0.4 0.9 0.1: 0.2, 40.7 2.0
200 20.5 43.7 3.6 7.6 5.6 11.913. 6|28 6 1.5 3.2/ 1.4 3.0 0.8 1.7 —’ —| 47.1] 2.4
210 21.1] 39.1 3.6 6.7 8.7 16.1l1.629. 6l 2.4 4.4 1.1 2.0 0.8 1.5/ 0.3 0.6 54.0] 2.7
220 24.3 42.9) 1.5 , 2.7 6.2 10.918. l|32 0 3.5/ 6.2 2.5 4.4 0.5 0.9 —} —| 56.6 2.8
230 24.6 41.4 2.5 8.1 13. 6'22 0137 1' 1.3/2.21.0] 1.7 0.8 1.3 G. 1] 0.2) 59.4 3.0
240 20.0I 32.6 1.3! 2.1] 28.3] 13.525. 3;41 114.16.7 1.0/ 1.6 1.5 2.4 — —| 61.5 3.1
250 21.5 31.3 2.3 3.4 9.4 13.729.6(43.3} 3.2/ 4.7/ 1.9/ 2.8 0.5/ 0.7 —| —| 68.4] 3.4

g Eehgl =
2. BHBRAT BREEE
AEESD KL He BEEDT BFREY W

£ 327 Botd EEmeE st gl XRXEE 2159

ERE BHY B A BihEE k] ==t #k
e BETIRD, BEERN 2 MR sEiis



Table 6. Silk reeling tension against reeling velocity

\ Item silk reeling tension on 21d silk

ANy total tension ‘ initial tension guide roller tension
Reel (rpm) \ g/21d (4 . g/21d c g/21d o
120 | 8.7 .07 | 4.29 0.68 | s.007 | 2.99
130 | s.9m4 Lo4 4.536 0.80 4.437 | 1.05
140 ’ 9.597 1.40 ‘ 4.637 0.63 4.960 1.11
150 sl 1.03 | 4.944 0.67 3.787 | 0.97
160 \ 8.528 1.06 ‘ 5.37 0.77 3.157 ‘ 0.88
170 i 8.337 1.02 | 5.03 0.89 3.307 0.90
180 ‘ 9.515 1.18 : 5.598 1.01 3.916 0.98
190 9.825 1.45 } 5.597 0.95 4.228 ! 0.97
200 10.216 1.30 i 5.701 0.85 4.514 | 0.85
210 10.305 138 | 6.45 0.78 3.855 | 0.98
220 i 10.530 1.72 ‘ 7.632 1.15 1 4.205 I 1.02
230 } 11.891 1.73 ‘ 5.77 0.94 6.158 1.24
240 11.835 2.05 ! 5.59 1.28 6.245 \ 1.24
250 11.464 2.09 | 5.55 1.17 5.914 | 1.21
%7slw Table 6.3 7gteh. S MRiERE, FEDE 2 REERSY BLBss
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Table. 7. Evaluation of silk reeling results and variation of reeling accidenses against reeling velocity

(index)

- T Ttem) total reeling | break down |No. of cocoon No. of cocoon frisons isilk percentage
Reel rpm T tension reeling end breaking © feeding l of cocoon

120 : 83.94 79 t 67.7 49.94 91.75 99.75

130 i 91.34 90 ’ 83.28 77.15 93.22 100. 20

140 1 97.68 105 { 89.55 72.53 94.81 99.10

150 | 88.86 9% 94.21 70.0 93.63 100. 15

160 i 86. 81 90 I 11.9 84.9 92.51 98.53

170 | 84.86 100 | 99.68 85.3 97.91 99. 50

180 i 96. 84 101.5 \} 108.2 100.8 103. 36 98. 50

190 100 100 } 100 100 100 100

200 \ 103.98 102 \ 121.54 105. 03 99.63 99.1

210 | 104. 88 103.5 ‘ 121.86 121.8 100.72 98.53

220 } 107.17 104 boo122. 3 127.8 103.7 98.57

230 ‘\ 121.02 150 v 131.35 137.3 106.59 98. 40

240 i 120.4 155 1 140.9 128.7 109.19 96. 40

250 ‘ 116.68 170 ‘| 127.97 124.95 112.42 93. 60
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Fig. 2. Reeling results, cocoon ends breaking and
silk end break down during silk reeling
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Table. 8. Reeling tension against reeling velocity

\Item total tension tigri]tsiiaolnreeling
Reel (rpm)
120 8.247 g/21d 4.29 g/21d
130 8.974 4.536
140 9.597 4.637
150 8.731 4.944
160 8.528 5.37
170 8.237 5.03
180 9. 505 5.598
190 9.825 5.597
200 10.216 5.701
210 10. 305 6.45
220 10.530 6.32
230 11.891 5.77
240 11.835 5.59
250 11.464 5.55
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Fig. 3. Variation of silk reeling tension against.
reeling velocity
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Table. 0. Sill;,ptvdﬁction and cost against reeling st &
velocity (index) 1o S
g 14
Item : 1 R iy
\ raw silk wt [ wt/set pl’(ég\sltctl()n vaa b \\\ /"
Reel (rpm) | ~. s
4
120 99.75 | 72.92 136.0 wh \ g
130 100. 20 77.38 130.9 o N7
140 90.10 85.61 127.0 ek N
150 100.15 91.50 124.2 ER A
| AN
160 98.53 96. 45 116.3 ok /
170 99.50 103.99 110.0 o 7 <
180 98.53 110.24 124.5 wh ~ N b
/ .
190 100. 00 115. 40 100.0 ol s \
200 99.10 116.10 99.7 ol J -
210 98.50 | 120.10 9.2 Iy Mo
220 97.57 127.60 88.0 ~F
230 98. 40 138.20 80.5 b
240 96.46 | 137.35 81.4 T R ey e
1200 3300 Jan D30 s D00 Gk Jwa e e Due S Dl 20 cpay
250 93. 66 ) 144.61 75.9 Recling Vileeity

A : Silk production
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B : Silk yield from cocoon
C : Silk production cost

Fig. 4. Silk production and: cost against reeling
velocity (index)
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Table 10. Silk testing results against reeling velocity

Evenness(%) r(l:i::n- Neatness(%) DDe:‘iIer DIXIIfi)ér 'Wind ing El?;‘nga' Tenacity,Cohesion:

Reel (rpm) Ave ! Low (%) Ave \ Low (d 23‘; breaks (%) (g/d) %trikej)
120 90.50{ 85.00, 96.50 95.50; ol.25 0.04 | 2.2 — | 239 | 3.9 | 108
130 90.25| 85.00 96.00 95.75 91.25} 0.95 | 3.0 — | 239 | 391 | 118
140 90.75 86.000 96.50 94.75 9L25 0.96 | 2.3 1| 240 | 3.8 | 111
150 80.25/ 85.00 95.50| 95.50] ol.25 1.12 | 2.4 — | 23.0 | 389 | 122
160 89.50 84.00 94.00| 94.25 88.75 0.85 | 2.0 1] 226 | 3.8 | 112
170 90.00, 85.00f 95.00| 95.25 9l.25 0.80 | 1.8 1] 233 | 391 | 17
180 00.25| 85.00f 97.50{ 94.75 92.15 1.01 | 2.1 2 | 227 | 399 | 132
190 90.00, 85.00, 94.60 94.75 oL.15| 1.02 | 2.3 1| 23.4 | 3.8 | 120
200 88.25| 84.000 95.000 96.00[ 93.75 1.04 | 2.3 2 | 232 | 3.88 | 123
210 80.75 84.000 93.500 9525 93.75 1.10 | 2.1 1| 220 | 380 | 15
220 8s.50 84.000 93.50| ©95.75 93.75 1.20 | 2.4 2 | 223 | 3.85 | 126
230 80.50, 85.00, 94.00| 96.C0] 92.5¢ 1.25 | 2.8 2 | 22.3 | 400 | 122
240 80.00 04.00] 93.50| 95.75] 93.7¢| 1.40 | 28 2 | 22.9 | 4.0 | 123
250 83.00 84.00] 92.50| 94.50 88.50/ 1.44 | 2.2 3| 21.4 | 401 | 126
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Fig.5. Silk quality against reeling velocity (index)

1 3 1 I L I i 1 Il 1 1 1 r

1
120 130 1460 )50 160 170 180 190 2000 210 220 230 240 250

Reeling Velocity (rpm)

A : Silk reeling tension
B : Tenacity

C : Cohesion

D : Elongation

Z/3)Yuotsuay Bupwy

<~[)[

el

1 1 1 i
100 105 110 115

-3
>

0 ko

o

=4 -

=1 -
0

o

Pos BFES HAEA 94 D A e
6. BHEN BE R
Aol 4o EWHRERZA REHEN 2 BEEN
3 EHEEA O S MRS Fig. 6ol Bl R
Sz dolx EHMHERS e 2ok
A, REHEHS B
Y=5.0831+0.0381X
@ Y:@EH(g/21d), X, : @HEE (m/min)
B. MAFENS HE
Y=3.1922+0.0175X
[/, Y: @eFEN/21d), X @HEE (m/min)
mE o)A WEHERL @A BES FRERS
Ho| wat d& AolAmE i x 2 £V vz E
4 BEEE I2E WK gz & 4 Ao =t
A BHENTSA BHEES ¥ET F A BX
= BEEFE A+
o] HEEE AT BHEY AAE £ H2a 9l
o olg o] BE Aol o3d ¥Rz BRAER

. s .
i 1 1 1 1 1 I 1 i 1

125 130 135 140 145 150 155 160 165 170

Reeling Velocity (m)

A : Total silk reeling tension
B : Initial silk reeling tension

Fig. 6. Silk reeling tension control diagram



Table 11. Statistical analysis of total reeling tension

S.S.

M.S. F

Factor D.F.
Total 13 20,313.3
o 4.75
Treat 1 16,191.0 16,191.0 47,135.4 9.33
Error 12 4,122.3 0.3435
F(0.05;1.12)=4.75 F(0.01;1.12)=9.33
Table 12. Statistical analysis of initial reeling tension
Factor | D.F. S.S. M.S. » F )
Total J‘ 13 5.215 | | ’
! ! | o 4.75
Treat ! 1 3.407 | 3.407 | 22.5629 9.33
Error | 12 1.808 | 0.151 |
F(0.05;1.12)=4.75 F(0.01;1.12)=9.33
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