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Design of Hot Melt Sizing Machine
WEI Jinbo' , YANG Minge”* ,LIU Jiangnan', WANG Junbo' ,MA Zhen' ,SUN Guoliang'

(1. School of Materials Engineering,Xi’an Polytechnic University, Xi'an 710048 , China;
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Abstract; Aiming at the problem that the current hot-melt slurry lacks matching sizing equipment and cannot realize
industrial application, a sizing machine that can use hot-melt slurry for sizing was designed. Starting from the
performance of the hot melt slurry itself, the influence of its viscosity on the sizing performance and the relationship
between the soaking time and the sizing speed was investigated according to the available experimental data, and the
appropriate sizing method and process were selected; the transmission and temperature control scheme of the hot melt
sizing machine were designed with PLC as the main controller; the constant tension controller was used to control the
yarn tension; the pneumatic pressurization was used to control the pressing force; the electric valve and liquid level
sensor were used to realize the supply of slurry and the control of liquid level. The results show that the optimal sizing
viscosity of the final hot melt size is 170 MPa - s. After shortening the soaking time to 0.25 s, the sizing speed is above
120 m/min. Compared to the traditional sizing machine, the hot melt sizing machine eliminates the drying device and
therefore reduces energy consumption by more than 67% . The designed hot melt size sizing machine realizes automatic
sizing of hot melt slurry.
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Figure 1
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Line diagram of hot melt slurry viscosity and slurry performance
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Figure 2 Schematic of sizing method
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Figure 3 Schematic diagram of yarn impregnation

b SRR o R B AT P2 S 2 4
fih 5 B I S AR A O i RN B T R IR 2 e A

IR AL A OB 20 E R E T A O 3
B MR 3 s al 4532 R 51501

h — 65
L=, /() -40%; (3)
cos «

_ymd,
12_360’ (4)

h—-65., 2
L= [(=22)2 407, 5
[Cons) (5)

AP 2 b 5 30 i 2 0 42 fih w3 B 20 4 5 B I BREAH

DI ZEMID) ORI BB, 1, D9 20 2 5 5 2 AR s 45 1 1 91K

KHE GERIIIBIIN) , 5 g 202855 1 w1 A I 3% fk i 1) 20

LSRRI A M VISR B, d AR EA.
LiG(3) ~ (5), IR Lb s

L+l +1
i (6)

t t
o IR HE L IRIE AL ¢ A RIEI ]

A RAREAT IR 1 SR 8 9 g JEE e R 205 mm, £
A/ NI E L, =422.28 mm 3 =5 5 5
9245 mm ( REENAL T E AR A LK ) LA
ABRBRERERE L, =506.55 mm, I 5 &
i, IR RERE B 2 MR A BT R XA T IR, 4
R ARIRIERRE . H A G HLIR LD HE 60
m/min [, 323K ] 0. 55 ~0.91 s, % N IE IR
HEE D MBI L BRI Rl B 0. 25



4. B THI# Light Industry Machinery

2022 FFEE4 H

s, FREIPIE IR PP i R 2D 20 0 121, 57 m/min,
T AL T 13K BOR A RIS AR T B3R
2 PIBRDSNMBEERTR
2.1 tEEEHIAR

4 ZALsh bl s S o MRS B LI TR
MR T LR R, IR I L ik 2 2
2b BRI 4 AEy . AHLI B R B s TR
U, PLC 3l b i P-4 il AL A 945 3 A e HLAR) 6k, 52
BIXR LY KDL 3 F o0 (A% Sl il s LR 23 1
WIS Bl o 1205 SR 2 A 22 it O X8
i, SEBA AL AR, WAL MUK ESH , $2 s s A
HTRIE

PLC AWLFE
l l R -
e Eh I el HLHL
! ! !

K4 tHahizdliiiel
Figure 4 Schematic diagram of

transmission control process
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Figure 5 Temperature closed-loop control schematic
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Figure 7 Schematic diagram of sizing part structure
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Figure 8 Schematic diagram of slurry

supply part structure
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