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Abstract; Aiming at the problem that when the blade head of the needle selector of the knitting core device oscillates
back and forth on a small scale, there is a great difference in the bistable characteristics, resulting in instability of
needle selector. The principle of needle selector was analyzed, three-dimensional and mechanical models were built and
the complete process and dynamic mechanical properties of the impact between the reciprocating swing of head of needle
selector in a small-scale range and the baffle were studied. On the basis of analyzing the motion characteristics of blade
head in the two stages of swing and impact, precision instruments such as high-precision laser displacement sensors,
strain gauge force measuring devices, and laser doppler vibrometers were used to measure the reciprocating oscillation of
the needle selector blade head and the collision process with the baffle. Software programs such as LabVIEW and
MATLAB were used to process, analyze and reconstruct the characteristic curve of the sampled real-time data. The
operating index of the needle selector in working condition and the mechanical characteristics of the two stages of the
swing and impact of blade head were obtained, and proofreading analysis of experimental and theoretical data provided
the theoretical basis for closed-loop control strategy of the needle selection based on vibration detection of the impact of
the blade head.
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Figure 1

Executive module of magnetic

holding electronic needle actuator
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Figure 2 Section model of blade swing
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Figure 3 Application of laser triangulation
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Figure 4 Schematic diagram of construction of swing

measurement experiment platform of cutter head
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Figure 5 Laser positioning experiment platform
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Table 1  Conversion results of partial sampling data
P JBR 11 R A AR/ V PR AR/ mm
Fe VESGNR IPSUEN PSRN T3k M

(e ey Eeanrpan Pl R Bl

50 -0.801 636 0.107 239 —-1.202 450 0. 160 850
51 -0.802 277 0.105 011 -1.203 410 0.157 510
52 -0.805 481 0.105 011 -1.208 220 0.157 510
53 -0.776 154 0.107 239 -1.164 230 0.160 850
54 -0.775 513 0.0881 04 -1.163 270 0.132 150
55 -0.775 513 0.086 822 -1.163 270 0.130 230
56 -0.774 567 0.087 463 -1.161 850 0.131 190
57 -0.774 231 0.088 439 —-1.161 340 0. 132 660
58 -0.774 231 0.086 822 -1.161 340 0. 130 230
59 —-0.775 848 0.087 799 -1.163 770 0.131 690
60 -0.774 872 0.087 799 -1.162 300 0.131 690
61 -0.773 926 0.086 822 —-1. 160 880 0. 130 230
62 -0.771 362 0.087 463 —-1.157 040 0.131 190
63 -0.745 239 0.089 386 -1.117 850 0.134 070
64 -0.743 011 0.066 436 -1.114 510 0.099 655
65 -0.743 652 0.063 568 -1.115 470 0.095 352
66 -0.744 293 0.064 514 —-1.116 440 0.096 771
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Figure 6  Voltage sampling waveform
and fitting curve
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Figure 7 Schematic diagram of experimental
model for force measurement
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Figure 8 Experimental platform of

proofreading collision force
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Figure 9  Calibration curve of sensor
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Table 2 Analysis of data from force testing
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Figure 10  Sampled data waveform of the first blade of needle actuator
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Figure 11  Peak error chart of momentary
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Figure 12 Vibration waveform of center of baffle
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