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Testing and characterization of filament breakage of multifilament yarn

LIU Na AO Limin HUANG Jinmei LIN Yanbing YAO Jing FENG Hui
( College of Materials and Textile Engineering Jiaxing University Jiaxing Zhejiang 314000 China)

Abstract In order to study the filament breakage performance and its testing and characterization
method of multifilament yarn when subjected to tensile action the tensile properties of a polyamide 6 non—
twisted multifilament yarn were tested and typical tensile curves with filament breakage were obtained.

With the typical tensile curves being analyzed the index system of the filament breakage of multifilament
was established based on the breaking frequency and the stress condition when the monofilament was
broken. The tensile properties of three kinds of filament yarns were tested the indexes of filament
breakage were calculated and the evaluating method of filament breakage of multifilament was discussed.

The results show that filament breakage will occur in some samples among the tensile tests of multifilament
yarns and filament breakage may occur more than once during test of a sample. Each filament breakage
will create a jagged waveform on the tensile fracture curve. The filament breakage of multifilament yarns
can be characterized by the filament breakage frequency indexes and the stress—related indexes when the
filament breakages occur. In a certain number of tensile tests the lower the stress at the time of the first
filament breaking the higher the frequency of filament breakage indicating that the multifilament yarn is
more likely to occurs filament breakage.
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. Fig.1 Tensile fracture curve without filament breakage
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Fig.2 Tensile fracture curve with once filament-breakage
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Fig.3 Tensile fracture curve with twice
filament-breakage
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Fig.4 Tensile fracture curve with three times

filament-breakage
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Tab.1 Tensile test results of PA6 DTY
1 2 3 4 /
/ / / / / / / /
mm cN mm cN mm cN mm cN feN mm
1 101. 68 275.95 — — — — — — 281. 00 109. 20
2 97.75 204.97 114. 09 234.79 124.49 247.22 — — 250. 63 128.77
3 139. 06 249. 00 — — — — — — 266. 61 152. 36
4 — — — — — — — — 253.83 125.73
5 — — — — — — — — 258. 94 113.70
6 101. 03 259.74 — — — — — — 271. 89 120. 93
7 113. 85 209. 93 123.72 225.07 125. 13 217. 83 130. 20 219. 81 265. 81 167. 13
8 105. 16 165. 09 145.35 244. 89 — — — — 247. 44 151. 42
9 125. 47 240. 08 132.96 246.42 — — — — 255.75 144. 33
10 95.01 242. 66 — — — — — — 273.17 115.31
11 105. 67 227.09 119. 17 246.73 122. 49 244,27 — — 247. 12 131.73
12 64. 14 188. 86 85.83 234. 66 98. 07 251. 83 — — 256. 86 104. 47
13 112.73 226. 67 — — — — — — 260. 54 133.27
14 110. 63 263. 36 — — — — — — 286. 43 127.23
15 117.39 219.59 118.78 217. 69 136. 00 246. 09 — — 254.47 145. 83
16 63. 08 184.79 86. 13 232.96 90. 28 236.21 99.27 245.32 262. 14 114.90
17 — — — — — — — — 274.92 118. 20
18 96. 61 222.26 99.25 219. 64 — — — — 264. 38 129. 67
19 91.87 204. 16 109. 36 234. 12 — — — — 246. 48 120. 33
20 111.94 221.43 124.39 240. 69 — — — — 2717. 48 151.98
2 FDY
Tab.2 Tensile test results of PET FDY
1 2 3 ,
/ / / / / /
mm cN mm cN mm cN N i
1 — — — — — — 470. 69 90. 78
2 81.03 440.74 — — — — 454. 87 93.97
3 70. 38 400. 67 — — — — 487.79 102. 07
4 77.77 432.33 — — — — 443. 36 84.07
5 74. 80 422. 65 78.95 425.97 — — 441.76 87.63
6 80. 46 442.00 — — — — 475.96 96. 30
7 81.83 443.08 85.92 445.39 — — 460. 14 96. 63
8 88.92 459. 62 — — — — 476. 28 100. 20
9 — — — — — — 455.35 84.37
10 75. 84 418. 84 83.29 433.49 91.33 444.77 450. 55 106. 80
11 87.85 458. 54 — — — — 464. 30 93.71
12 81.03 439.43 — — — — 455.51 89. 13
13 71.23 397.03 83.23 432.46 89. 14 439. 11 442. 40 95. 81
14 — — — — — — 493.54 99. 37
15 81.57 440. 39 — — — — 456. 31 90. 63
16 79.97 435.91 — — — — 449. 59 87.56
17 82.23 444.78 — — — — 478.52 96. 33
18 77. 63 422. 54 — — — — 454. 07 89.73
19 67. 86 387. 19 — — — — 446. 56 86. 13
20 — — — — — — 460. 46 88. 31
3 3.25.3.06.
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Tab.3 Tensile test results of PA6 FDY
1 2
/ / /eN /mm .
mm /eN mm /eN
1 — — — — 196. 94 118. 80 °
2 — — — — 19917 12217 FDY
3 98.90 173.64 105.83 175.00 180.48  120.15 FDY
4 107.80 183.33 — —  198.06  133.98 387.19 ¢N FDY 2
5 — — — — 194.70 121. 87 FDY
[§ — — — — 206. 84 136. 61 ) FDY
7 — — — — 200. 61 130. 83
8 — — — — 187. 51 115.20 bTY
9 — — — — 211.96 148. 35
10 — — — — 199. 17 131.13
11 — — — 206. 05 139.23 °
12 101.87 174.19 — —  195.82  134.36 FDY
13 — — — —  181.76  106.68 20 8
14 107.67  178.69 194. 06 133.57 2 2 3
15 — — — — 197. 74 128.73 DTY 17
16 99.14 170.96 — — 182.07 121. 83
17 122.43  190. 89 — — 204. 13 155.73 2 1 3
18 95.02 167.68 — — 185.59 125.47 6 4 2 °
19 — — — — 194.70 127. 50 N
20 118.96  189.76 — — 199. 49 141. 48 °
4 3
Tab.4 Calculation results of filament breakage indexes of three multifilaments
1% 1 2
/% /% 1% /eN /eN 1% 1%
DTY 85 30 25 30 165. 09 223. 86 60. 16 85. 00
FDY 80 60 10 10 387. 19 430. 36 86.70 93. 87
FDY 40 35 5 0 167. 68 178. 62 90. 35 92.87
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