FA0BESH BITHH Vol. 40 No.5
2022 F 10 B Light Industry Machinery Oct. 2022

(GRS - &it] DOI.10. 3969/. issn. 1005-2895. 2022. 05. 003
FERERREFIRIUN S H R F 25 Mk 35 & 7 5l
gk’ , skEME, B OIE, THRE

(1. b I BERKE RS AFEIEFR, LiE 201620
2. B ARG A PR E), b 100125; 3. A K ¥ MM TSR, L 201620)

W ERREATUHEWAENT AL A FERE, AT A LA XA 09 B Bf AL 4F 2 aa W25 A IR LA BT R T
A& Y R BT AL Ao RIEA F A A AR K — R B R T AE R A B Z AR R K& R Rt g
RE QIR R AR B AR M R A R S B AR R AR AR B e B AR R R AT RA REAE
KA AR A B BATIAE, ZRAN  E—RHBAM M REER A, A RBF LM REGE K, B I RN
K, % LA FLMER A E L TR RER WAL L A FRARR IR B4 00K E LA T A 2

']ﬂ:—o
X 8 WEEREAREBR MmN MK E R
hE 4 F2 . TSI71;TH145. 23 SCERFRAERD A T E RS .1005-2895 (2022 )05-0017-06

Development of Synchronous Test Device for Surface
Morphology and Tension of Nonwovens
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Abstract ; The fiber meso-structure in nonwovens affects its mechanical properties. In order to observe the fiber meso-
structure of the nonwovens during the tensile test, an integrated device with fiber surface morphology observation and
tensile mechanical properties testing of nonwovens was developed. Based on national testing standards and requirements
for nonwovens, the designed device included fixed clamping module, motion control module,, measurement module, data
and image acquisition module. The components used in the device were selected according to requirements. Finally, a
spunlaced nonwovens was used as example for verification. The results show that in a certain range of tensile elongation,
the tensile force increases nonlinearly and the nominal porosity decreases approximately linearly with the increase of
tensile elongation; the relationship between the meso-structure and macroscopic mechanical properties of nonwovens is
established. The developed test device is feasible and effective.
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Figure 1  Principle of synchronous test for surface

morphology and tension of nonwovens
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Figure 2 Design scheme of synchronous test device

for surface morphology and tension of nonwovens
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Figure 3  Fixture design
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Figure 4 Design of motion control module
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Table 1 Key parameters of components used in the measurement module
B4R e KSR ERY)
HRE 500 N
WAl S o SAS500 it LU 1,002 8 mV/V
FERE0.05%
TAEHLE 18 ~24 V DC
FIE RO 2% HSGAIL HiAf55 0.06 ~30.00 mV/V
Hi i 55 =10V
KEYENCE Y2 f5 15 i LS-9030M WL 0.3 ~30.0 mm
EERGEE +2 pm
FLRE A It 4 il i 159501P TEHLE 24 V DC
55 <10V
K2 BB 5 BRI B A Rk
Table 2 Key parameters of components used in data and image acquisition module
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Figure 5 Test device
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Table 3  Basic parameters of samples
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Image acquisition position and

parameter extraction
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Figure 7 Variation curve of tensile force and

nominal porosity of sample
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