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Automatic gluing device for food equipment pipeline and the

optimization of its extrusion flow channel structure
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Abstract: Objective: The adhesive layer of food processing and
conveying pipeline winding and tropical surface adhesive was ob-
tained. Methods: The silicone rubber constitutive model was ob-
tained through rheological test, and POLYFLOW was used to
simulate the silicone rubber extrusion flow process. Aiming at the
gluing uniformity in the length and width direction of the heating
belt, the extrusion test electromechanical system was developed
to analyze the flow velocity and volume flow distribution charac-
teristics under different channel outlet shrinkage section length
and outlet thickness. The channel outlet structural parameters
were optimized, The uniformity of adhesive layer was verified by
gluing test, and the outlet structure of runner was iterated. Re-

sults: Silicone rubber has the characteristics of shear thinning.
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Within the set parameters of the extrusion runner structure: the
length of the shrinkage section of 5 mm, the mouth thickness of
0.8 mm, and the center of the runner outlet of 3.5 mm away from
both sides. The runner structure with linear expansion was the
best structural parameter for the uniformity of glue application.
Conclusion: Silicone rubber is a pseudoplastic non-Newtonian
fluid. The coating uniformity can be improved by linearly expan-
ding the edge thickness at both ends of the runner outlet. The
distance between the outlet and the heating belt and the matching
of silicone rubber flow rate and winding speed are another key
factor affecting the uniformity of gluing.
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Schematic diagram of structural model
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2.2 HEREFHRITENSESEY
2.2.1 HFERSD RS TR WEELE T =K0E
B kS Sl s R AR A . B
F I3 A5 ks E] A B T 5 R R AR R R B AR
Hi = AEah ) . DL T Y = R A s AR Oy
P4 I 5% 970 3h 1 4 ol D AR
2.2.2 BEAMR N TSR AR S s X REAR
52 3t A 1) R 25 A B A s A T A AR 3K

(1) FEAR B AE T 3 v 1 i 3h 2 R AT R 9

(2) RERRBETE T IE 04 I 0 J2 1E IR Y 58 4 R R I A
B2

(3) Fk AR B 1) 26 M 13 ozt R AR D R R Ty e 22 15
P FIE ],
2.2.3  ARIRE REARIBORS e R A A R A T T
T AR 1Y A AL BT, AR T SO PR REARUR IO RE R
A

=Ky, (D

2

B YIZEE . Pa » s;

y— IR ,s

K—F#EREPa - s;

A P s B A] s 5




&M | Vol.38, No.l

n——AR4F TR AL
2.2.4 GBS AT AE N E E Bk W R E V, =
0.22 mm/s, P [a R EE V. =0, O AL i )y Fo M)
] 3 F 35k O, BE T8 35 ] 39 5 A0 UI) 1 30 B2 3498 0, % st isf
[ 0.02 s iAREE N 1.2 g/cm®,

3 ARBIAPLR RS X
3.1 HBERES%

L R WIE 2 st 3 34044 k. B 309 1B B
ARG MW RAR = A B E SRR SR ZFLE 3T &
U BE 7 G A s A DN 2R 8 B B4R R B L E WO 1 A% R
) A% AR R G L PC g R AR B 5 3R gl 4 k) K
ABLARTH % 5. 1 STM32F103RCT6 i A 2 MCU [ %
ARG, KB AV ARG NE 3 iR,

3.2 BEBRRREXLNIEE

TR AR A B TR A B O MR - 2 AHLIR TS
i, AR G B 3 X . Z fhi e .
WRIEES I FZ S, EE R I © K2R E /K
0 < SRS VR O AR R R 5 O SR WY Y By B
il R B 2 T AR L 50 oR O B R A R AR TR
HUFE it b 3
3.3 HIRERBRAR

TN B 2 H AR IS B E 9 0.4 mm, FEEH 10 mm,
W S AR IE 0 B[R] — A TAT 5 B O ) R R B B A . X
SERUE A Ky ) R TR EROAT F R R R R — B
RO HH R BB R JE R 50 mm, 7E 4 5B 5 A4
R TR R T U 0 B A R AR Y Yl ) A T R )2 )R
VK58 BE Oy A - B BORE - WOGSR ARSI B E O 250 Haz;

il 2 48— PCEL R 4R HMI

T |

B 3 R R
Wzg | RIRLE Pt 20

B2 Ashkikie ZAIER
Figure 2

Block diagram of automatic gluing

electromechanical system
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Automatic gluing test bench

Figure 3
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Figure 4 Flow curve of silicone rubber at 25 C
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Figure 5 Flow velocity curves of different exit structures
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Figure 7 The corrected cloud diagram of the exit

velocity of the runner
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Figure 8 Average value curve of gluing thickness under different displacement velocity of heating belt
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