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Design and Experiment on Fresh Food Packaging Machine with
Negative Pressure
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Abstract: A kind of fresh food packaging machine based on the negative pressure type was designed in
view of high labor intensity and low production efficiency due to artificially packaging. The packaging
machine consisted of transverse sealing device, cutting mechanism, film feeding mechanism, vertical
sealing device, and so on, which was suitable for many kinds of fresh food packaging. And the structure
and working parameters of the device for negative pressure type fresh food packaging machine was
studied. According to the FLUENT analysis of the inner flow field of rear air suction box, the box adopted
cross section of rectangular box type. And the cross sectional parameters were 25 mm and 64 mm. The
belt conveyor was adjusted by the eccentric roller to ensure that there was sufficient pressure between the
upper belt and the lower belt. Meanwhile, by using the virtual prototype of ADAMS, the influence of
main parameters on motion of the mechanism was obtained. The prototype test showed that the packaging
speed was 49. 4 pack/min, the packaging rate was 99.4% , and the swell rate was 5% , which indicated
that the fresh food packaging machine could satisfy operation demand of the enterprises engaged in
processing fresh food. The fresh food packaging machine with negative pressure type met the design
requirement and anticipated goal.

Key words: negative pressure; packaging machine; fresh food; design; experiment

0 3= B AR LS R, BB K
ity PR 2K A By Y A A ) AT 2 R Y S R A

AEE A BA B EE SR CE R ER R A, A RIS R AU AL KRR,
oK RGR G, © e B A B A S OR My BRSNS 5k B K, A R ARORAR, B A R

RS H W : 2017 -05 - 17 f& [ H B : 2017 - 06 — 19
E£MAB: HZEELPLIRE A (2016 YFD0400404 ) Fl L 5t i BHL 1% 5 H (Z151100001015010)
1EHE/ A BIKF(1989—) B 4 EEMNHE M MO EFHARLE LTS, E-mail: zhengzhaoqi@ tust. edu. cn



513

TBICIR A SR A R ML BT 5 1 345

LA R R, S RRSE 22 5 0k E K R LA AR L, £
FET R 2L ] 24 2 fe e Al R TR
T 1) g 280 TT A R R LA T R S

A B A A O i B T Al AR T
RS LK (Polyvinyl chloride, PVC) B Al £ 2% &
AT A S E A R AR R
PVC S8 f 2% , A0 28 A IR, AT A A58 e A1 A i 2
an AR I HAME W, X T X Fidu e 7 X, it 5t
0205 5 4 A 1 1 XA DU BT A K R R R
T ) A AL AL H TR A TR 2B B, £
BN T R 1 A B B A
SEIBHILARAE T S 1 — i ) i g TW — 550 7
PR &EREDE AL, E IR AR YT ki, th N LT R
TR 2y AL B ROCR AR . TR [ 13 - 14 1% pu 47
R X D ) A e A R ML R AT T S B AL
TRAEX B IRA . H i E A R 2T
T PR B 2 B AL U R MU SC I e 40

2016 4, & KA FABBRI 20 w) K ik 7 0 4 5 Al
TR A 2 A R BIL SR — IR AR, 51 f A% 2
60 J7 T, M B IO AR T AR AR . TE
S48 J5 T, B A B AL 3 SR LA BILAL , AR T
U H7 i XA 2R 9 4 ) O T T 2 M R A0S, R I A
SCBETH— G s X AR B B R R L, X O R A
Fr o3 A ALt I X REALEA T IR 3, 5 2e i
PCAET™ $R AR 4

1 SHEHETERE

1.1 FEELWK

AW FE BT Y B0 2R A e AL 32 A
(BB AT B BTN ALK R (B3 R A58
PR )Tz R PVC DR K f e L i 1 B
7N o PVC LM I 32 %8 TR £ B 60 2 W) i LA D A 26
&L PVC AR B A —E /R A KM, H i 8 )™
12 o AL EAE R AR i 1 F2 B R B iR O R
Xt — H R & — s ( Polyethylene terephthalate,
PET) 53 2 W % ( Polypropylene , PP) #f 5T, H. 4 i
JE B R T s AR A

BT A BB % & A PVC
Fig. 1 Packaging machine used box and PVC film

1.2 EHEHSTERE

77 3 A 8 £ s AL T T LA (R
WAkl ) Hk R E B E VWAL DL R
e CHTIX £ LR T LR S WXL ) R, B
i — UL 52 IR ARk 0 B 2 B I LR R . AL
T PR AL R 43, 3 4 T RE 22 B, K5 4% T RE 9 S B i
B LR O 52 I o 258 AL 205 s R A PR 2
o HRE EHLAG AL T WL A W, T % A fe
B S AL PR B T aE A
FIVELE )R 1) i 3% 5 DN B8 25 8 (2% ST R =2 o v
B ) O T LA R e, B R 07, T o LR
£ I 1 5 0 7 4% TR DA S O 1) 5 DD R LA L T
HLIE E 30, 35 B U b £ 25 6 2 (] o e e 5 £ e 5
PR SRE T AL HIL I B B L T LR S O, i
R W B 1Y 2 58 IR B 6 R S PR B R R
YEM o

K2 ARHLEE R
Fig.2  Structure diagram of packaging machine
LR AL 2. ks 3. NEARE 4 A& 5. LI
MUK 6. 4R T4k MLAS R &

AL HL AR BN E 3 Frs , AL HLAE L B, £
fief JISE 50 6 AL A b 3 g 3 TR AG (5K S A %
W) TR AR 51R LR % RIHL AL IS 7, A Wk
AL G IR BB 6 2 Bk L e e &
J7 SR DR G O G N A0 2B G W) 2P 1) R — A is
Bl o ORI T N B N BB R LR T

K3 AR
Fig.3 Principle diagram of operation
L@¥aa 2. 0I8HLE 3. PVCRE 4 f3EE b 5. mkilig
6. MRTHIENL T WA 8 WM 9. HIMKGE 10 PEAE



346 & A Bl B ¥ i

2018 4

B, PR I B Ul BT TR |, 56 BRI 114 7] AR SR
IH % B 2 A T T 1 DR S0 JIE DAY o i 30K S B 40K
S R, VIWT LA S8 AT e 2 S Z Tl AR
GE R VT . VIS Y R S IR R P B, R & b
P18 I 0 A R A W XL, B D S I A
BITIRR g 5 Ak e EL Sh L e AR SRt A
b 3 3G B AR T A 2k AL RIS I X & IC A 2 BLS B
5, A0 25 S 0 kBRI B XL S B R 5
— AR R AR LR B B A A

2 ket

2.1 ERREMEFEEN

Ja WA & R R T kP S B A R &R R
PVC RS 35 9 4% 0 3, 2 A 38 3 5 1T & o BB
EHAEM .
2.1.1 5 RE

S WA Ak Sy R A HEETE AT JE A 1R
TE R W R, E b 3B A TR kXU E 25 g
B 4a itz o Ja a8 BT i W X0 TR T o 42 2.0 UL,
A s BRSO AR AL
AR PAT UL S LA, BT 00 e L H At AL A 45 4
FR S0, o R R ) 22 e it s |) e A RR . 7R AR
UERE B8 PA T W2 B A T 0% (W] B, 3 2 R IE A RE 4R
R LA A AR T80, DR s W X S AT 1 T
KRHIE . WX & F O aE 4b fros , B EUE X
RO AR L ORR B EE L AR A Ak
Kt .

/b e

(a) BN (b) ALK
B4 X 5 T

Fig.4  Structure diagrams of rear air suction box
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Fig.5 Velocity vectors diagrams of rear air suction box
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Fig.6 Diagrams of rear air suction box and conveyor
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