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Design of Automatic Packaging Machine for PVC Gusset Plate
Based on Functional Analysis
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ABSTRACT: The work aims to design a kind of PVC gusset plate automatic packaging machine with corrugated board as
the packaging material, so as to achieve the automatic packaging of PVC gusset plate. Firstly, the total function of the
PVC gusset plate automatic packaging machine was determined in black box method based on functional analysis. Then
the total function was decomposed into three sub functions: wrapping, tape sealing and conveying. The solutions of the
sub function were solved and the optimal solution of packing machine was selected from the solutions of sub functions.
Finally structure of packing machine was designed according to the optimal solution. The packaging machine could
achieve the automatic packaging of PVC gusset plate arbitrarily from 3 m to 7 m long. In the experiment, 83.6% of pack-
aged products met the packaging requirements, and the average time was 55 s for every packaging of 7 m long PVC gusset
plate. By improving the production efficiency and saving the manpower, the PVC gusset plate automatic packaging ma-
chine provides reference for the packaging equipment design of large plate corrugated board.
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Fig.1 The structure of corrugated carton
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packaging machine
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Fig.3 Function tree of PVC gusset plate packaging machine
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Tab.1 Morphology matrix of PVC gusset plate packaging
machine system solution

— T
IfEIT
2 3
VIR A R R
BLEE  Chr
WEFE By B
RV AP
DR C ey b
R
ERAED  EEE WebL
G bl i
I 1 [
EWS B e
EREF R A
g COPE  RATIE R
VR BOEEE RO
PRIRIAE . PR
DR H B EER RR
RSB LR
o RGHREr  BBKRE R
BRI powvm ool b

24 FREMAARRIBHHE

WRPEE 1, BIEM e NG, MAZARE
JRERR, W RS R HRAHE T EEN: 2x2x2x%x2
X2 x2x3x2x3=1152, H I AT WL 25 2 B 2 A 1
ARG EKR L, MEUXHZE—IF . @ERHELT 3
ST R, Mk s A £

1) YJRETCME Z (B2 AHZY .t PVC Fd s 1)
T ABSRATLISH, 24 PVC FIHELE ML ok i 1%
VE M AT, iR S B PO AR 5 sy
Fefl, N ACEE A0 T A B AU RS B 3T & h
1B, WAR TSGR E, PRk b ik A
IRERAL, WA AT EE T SR 576 i,

2) fLoedE Hoime ooy sedd:, IR xfg, wHS
A H AT RE i o B0 s AR B 2 &R
G HAER R T PVC UMM i, KX 2 K&
Sise PVC 1M A sl pLagizo . A B 7R
YT AR AUE R PVC dnM g, 781X 5d e
HORT DURRARAR B ITIRAE M SR, ACHE &0 o A e
RERLAR Y BK Bh T SEHTIR e e 4 8 I sh A . (B2
T PVC i G WK, R edE HLAA (4 3K 20 X0

AR, BT LA SURL A S IR A ST B LA o (]
B, Aty AR A AT E ALt IR B 2 e AR T B0 S
LR 3 3R TR 3 AL Bl 0 IRk B A
B RO RO o i TT LAE M rArS  im
WG . DU & RN SIS . P A
Lt i B AAR, FRTTETT S 4 B

3) BIBRA W R BT EOR | AR A
R . N BAR Y 2 A B AR RE S T 5 DI RE
(LR SR WL 1 5 #o s J2 it 5 4 I i 5 22 A 25 (1] 3
K, GSHHEE I, RIS, LA T R
A e ef e s A ] Y AR A 45 A o T 47 B Y
2 AV IR RNV B RCR L, NI ]
& VI T AL .

Wk LB, 3R A A2+B2+
C1+D2+E2+F2+G1+HI1+I1,

3 EBMEAEMEMTER

R R ITSE, PVC A A S HLr =2 0
B 40427 B PVC Fndl 2 N AR il i 2 Pkt
AR B AR L, R is X BRI,
et Mimdra . WidrE, K PVC FAR AN HE A
DA B4 o SRJe, TS IR A 00 TS 5 S S AL | ThU A
HHES T8 7 e AL ALY AR T 5 By B HIL AR O Sh A, F il v
T 2 A Y iy i 1 B R g T A LA B
52 I Ui T A A o S B A 58 WU, PR AR 2 1 i
gl N E SR IR NI & N Ep T N E o it
— 5 B B S TR IS I, Ot P 2 i s B o) A AL
Hay, SRJE R AU B, 75 4R T e SR 17
R o A AH ) BRI 7 B o) A RS ) A . A
AR, AR R i 28 A S 7 2B DX 45 1
K, e MOR ST R, SR v 10 AR LA S AR 58 R
s . FRJE, BARAFRY PVC FIMR B ik R .

B NG S [ e peE)
EFic] HHE wER B EiE= S 7=

K4 PVC it P75
Fig.4 Sketch of PVC gusset plate packaging machine solution
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Fig.5 Side folding mechanism and top folding mechanism
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Fig.7 Tape sealing movement

K75 1

a
Pl 8 19k i s A ALY TV i 4 1030
Fig.8 The sealing mechanism on both ends and sealing
path on both ends

ACHE 5E AR S AR IS, 2R R A 404 AR BRE
Sl T o TEE AT RE R, G\ A HLAG R A o2
BN ARAR BN ) S48 o D SR AL 0 i B AR AL
2, HLEE R EETRER AT Fah 8y, Wi A5
IR % E , WFARAR IR S AE AR o A B AL
¥ ULIE 9.

BRI

JRBHEE
RN IR |

Fig.9 The longitudinal sealing mechanism
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Fig.10 The lateral sealing mechanism and movement path
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Fig.11 Wrapping and tape sealing system
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