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Abstract: In order to study the coalescence mechanisms of thermoplastic polymer p@aiers,
mathematical model has been established based on Frenkel, Eshelby and’$okhadizl.
Sintering experiments have been carried out by using two polyamide fiberarite considered

as infinite cylindes with its length much larger than the diameter. 2D mathematical model has
been validated through comparison with results of sintering experiments as well as @aohstrai
Natural Element Method (C-NEMcoalescence simulation. This consistence shows that the
proposed coalescence model and experimental results can provide a reference for the numerical

simulation of sintering process.
Keywords: sintering; thermoplastic fiber; 2D model; coalescence; surface tension; viscous force
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Fig. 1 Schematic sintering sequence for two cylinders, wlexg a;, X andd are the cylinder
radius, initial cylinder radius, final cylinder radius, sintering neck radius and sinterin§’angle
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Fig. 5 Surface tension of ASSO fiber
2.2 BREESCE

B 4 926 F MK B BL 2 A0 3% /A 7] (Linkam  Scientific Instruments  Ltdf 7= [ 52 45 4
Cambridge Shearing System (CSS45P)#1T, Feghipimid b kb H# a4 . 5% B
Olympus BH-24HE D AHHL JAI DLAEFDHAEE— 5K I (1038 B e Sk be i 2

Fig. 68 ASSOL 4 be sk it n . AELFJedf &R FF R EUIRZS, FRA DK 45 4k 11— o
RAE FRRFROE RIS S i BRI e ) — ] b o AR 0 R PR 2 PR AS B0 b
ASSOLF4EN r i (327°C)s KT FEE W I/ N o 7 AN T ) PR . SIEB6 SR 7 [ 4l Fig. 6
HE TSR ATR o 20 H Sk RN TE R 9 i (135 S 408

SCHGE AR P B SR AN AT IR A, PIARAFAE v Re S i R AR . A
SEBIRAARFF AR R H . N T B A4, — R AR 4R 2 B R 0.5mm )
PRES: U7 IR 2 R T RENS, TS B — HR BE RS . S — A T4
YRR, DRIMAR M L[ e 7R 3 TP AR L RS AL B Ak, PRI AR e e
HE,

222J3§\&&

ASSO fiber: D= 0.24 mm H=1mm

H=0.5mm

/_( H=1mm
|

Ay

Fig. 6 Schematic diagram of sintering experiment of ASSO fibers
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Fig. 8 Comparison of the experimental results with 2D mathematical model and C-NEM
coalescence simulation
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