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Experimental Study on Ultrasonic Sealing Process of Food Brick Package

GU Ronghua,SHI Xiudong, WANG Bin, HUANG Qiao, XU Jinzhou

(School of Mechanical Engineering, Jiangnan University , Wuxi, Jiangsu 214122 , China)

Abstract; To study sealing strength and process parameters of different kinds of food brick in ultrasonic heat sealing,
according to the three main ultrasonic heat sealing welding factors, ultrasonic heat sealing tests were performed on three
kinds of brick packaging materials( pure plastic material, aluminum plastic material, aluminum paper plastic material )
by using orthogonal and then tensile tests were performed that recording each kind of material heat sealing failure form
and the maximum tensile force. Under the same conditions, three kinds of ultrasonic heat sealing strength of brick
package material size was as follows: pure plastic material > aluminum plastic material > aluminum paper plastic
material. There were two types of heat seal failure; thermal sealing edge fracture and thermal sealing material stripping.
The influence of three welding factors on the thermal sealing strength of these three kinds of brick materials was
different. Finally came to the conclusion the ultrasonic heat sealing strength of the pure plastic materials in the three
kinds of test materials is the highest, but the thermal sealing edge is prone to fracture and not suitable for ultrasonic heat
sealing. The addition of aluminum foil and paper changes the influence of three welding factors in ultrasonic heat
sealing.
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Figure 1  Schematic diagram of ultrasonic

welding equipment
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Figure 2 Sketch map of three kinds of materials
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Table 1  Table of orthogonal test
%
K
IR 71/ MPa A /s PREERFTH/s
1 0.10 0.3 0.3
2 0.15 0.4 0.4
3 0.20 0.5 0.5
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Figure 4 Sketch map of tensile test
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Table 2 Tensile strength of three kinds of materials

éﬁf\ K- Bl /N
BORMRIES EAEEE REME MR A BB MR C
1 1 1 1 44.117 34.326 23.015
2 1 2 2 64.749 38.906 19.457
3 1 3 3 43.337 45.141 18.463
4 2 1 2 59.930 35.542 19.441
5 2 2 3 76.651 42.678 15.066
6 2 3 i 52.799 25990 19.006
7 3 i 3 49.938 34.020 26.278
8 3 2 1 49.288 37.620 32.227
9 3 3 2 53.004 35.245 36.337
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Figure 5 Sealing failure forms of sealing materials
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Table 3  Range of tensile test data of three sealing materials N
B A HEEB HEEC
ESEN
K, K, K, R K, K, R K, K, Ky R
TR ) 152.203 189.380 152.230 37.177 118.373 104.210 106.885 14.163 60.935 53.513  94.842 41.329
7 B[] 153.985 190.688 149.140 41.548 103.888 119.204 106.376 15.316 68.734  66.750  73.806 1.984
i Fsf ] 146.204 177.683 169.926 31.479 97.936  109.693 121.839 23.903 74.248  75.235  59.807 14.441

3 K R R BT A K 1A R
T ) Z R K,y 2R LA PR i A K SF- 2 15 31 i ok
TLW ) Z 05 K SRR R P ER B A K SF- 3 453 2 5k
P 2Z A0 22 R 2 K, K, K iR S /M
Z 7% W FEBOR, BT N R A R REOR

HIZE 3 AT AR A3 AR AR BOR TR JE (1 5
W, % 52 ) £14 0 5% 2 ] R vy 7 I ] > 5 T
T3 > QRIS ] A4 kL B Al HE Sy Pf H s 18] > 5 7 i ] >
PRI 7, FE v AR e T AR 75 I 1) P 2w R B AR
P MORE C AT HE SRR T > PR R IR [8] > 58 7 i
[, He AP A I TR R M R BE RN o e ml O, X A
[l A4 R, 3 AI%‘?B’JE’ﬂﬂiwﬂé?%ﬂﬁfﬂﬁﬁf”ﬁjﬁ

], 3K B AR 76 AN ARAY A RS 173X 3 N R 7E 2 i
E%@EPE‘”I']EU\%?\&E?“W&EO
3.4 RESHAEASHVTHE

X3 2 v R B AT M 4R B sl an 6 i

7No HHIE 6 FIEE 2 AT AW AR A By il g v, A4
BEA MR T ZS8A G B E 1 0.15 MPa,
FEIIE] 0.4 s R IERTE] 0.5 ;08 B (it T 224
HEH AT 0.1 MPa, A I 0.5 s, {7 R [E]
0.5 s; 8K C WERAE L ZSHA G N FHEET 0.2
MPa, # A HHE] 0.5 s, ffEAf[E 0.4 s,

80

Z 60

&

=EUs

K

I¥ 20 -
0 - WﬂA —a—mﬂrB - MEC J .
0 2 4 6 8 10

H6 3 Fr3amptag i /i X H
Figure 6 Tensile force curve of three kinds of
sealing materials
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