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Design and Optimization of Folding Mechanism of
Automatic Clothing Packing Machine

CAI Tian, LI Jia, LUO Shiyuan” ,CHEN Shuai

(Key Laboratory of Metallurgical Equipment and Control Technology of Ministry of Education,
Wuhan University of Science and Technology , Wuhan 430081 , China)

Abstract:In view of the complex structure of the folding part of the current clothing packaging machine, and the low
sensitivity and coordination ability of the control system, a new type of clothing folding mechanism was designed. Firstly,
based on the transmission mode of single drive and multiple cams, the design scheme and working principle of folding
mechanism were proposed. Secondly, the scale parameters of the slider-crank and the camprofile in the mechanism were
analyzed and determined by the analytical method. Finally, the motion simulation of the mechanism was carried out by
ADAMS software, and the minimum transmission angle in the process of motion was optimized. The optimization results
show that the minimum transmission angle increases by 62% compared with that before optimization and, which meets
the design requirements. Compared with the traditional folding mechanism, this mechanism realizes the folding process of
clothing by a single original moving part, which has the advantages of high control efficiency, good transmission
performance and low economic cost.
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Figure 1

3D schematic diagram of

folding mechanism
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Figure 2 Simplify slider-crank mechanism

PR R 15 A AB 1% o i

cos 91. —sin 0i 0
R,=|sin® cosh O (1)
0 0 1

HIE AT BRI DL BT RN -



.92 . B THI# Light Industry Machinery

2021 FEE5S 58

Xp, Xp,
yBIJ—Rn Yo, |o (2)
1 1

i C mAEF%iasl, WA
xci—xcl+hi;} (3)
Ye, =Y¢, o

SRS A S N AT A5 3 DU T 291 5 e
(xif[ _xc[)z + (YBL- _YCi)z = (xh’l — X, )2+ (yBl ~ Y )%
(4)
Wear (1) ~(4),45%& AB =75.0 mm, f#15 3%+
BC =200.0 mm, f# y, =99.5 mm,
2.1.2 @ah*entr
A 1 A9 P SR 2 3738 Bl o A A O (1 A ]
3 R, € AB KON 1, BC KO L AEE CD e,
fifg it AD Jy s ,AD,BC 5 x BIC 73510 ¢, L5

"t <]
-l
/

H3 #HMx=zH
Figure 3  Closed vector figure
FRIE 3 IR &A% 7 1) 5 KA B A, R &
VIS 2 I REE L, LA P [ B ABCD HES7 %
T FEAHAE 1 A bR T RN R
AB + BC =AD +DC, (5)
s—llc?s @ +lzc'os ¢2;} 6)
e=1sin @, +1,sin ¢, ,
XFE(6) P 15K 5 T IS 1] Y — B 3 %50, w45 3 B2
PRACH -
s= —liwsin ¢, = L,w,sin goz;} N
0 =[,w,cos ¢, + 1L w,cos @,
XF(6) W 1 5R 56 T I 18] (19 — i 5 %8, A ik
JERRHON -

3

. 2 2 .
—ligsin @ —lwicos ¢ —Lw,cos @, —1,&,sin ¢2§}

§=

0=1,&,cos ¢, —lLwisin @, —L,w;sin @, +1,,c08 @, ,
(8)

ﬁqj:wl’wz y‘:’FFAB 1 BC E‘Jﬁﬁg;gut‘;z jj*:l: AB

N BC WS o

A (5) ~ (8), BV ATA 2 AR (AR 5 HEAT
(W B Z B I8 3 KA
2.2 ORERBERIT

Pra U BT A b, i 45 B Y Bl VR It
J e ] A S o e PR A 82 B LA, R I E LA 1 2l
VRN anial 4 frzs , al 3 3 Bk

1) RS 1) P2 Bl , A A S 79 A0 S SR 1) 4 i
e, /i BHAE LA Bh

2) AR 1 S S ) ) e A ) P
gl [l AR AR ST B 1 0 i A 5

3) i AR 11 A1 2y [l 20490 5 007 5 000 AR L

(c)5B3MT B

(@)F 1B (b)F2MEX

B4 Fraids
Figure 4 Folding process

T SEBLE 4 SR, R T E S AR TEAT B8 T 5
BUAE 2 A EeRe B th 2 — 2, W25 7€ 2 DA AR
Be & HUEANER 1 PR o

&1 DhisARfs e A MAE

Table 1 ~Cam rule of phase matching
HHALIE A ML
AR/ (0) o
W EREE B il AL LR
0~120 b2 ik
120 ~240 Jil et
240 ~360 KRIE [m]

PR HERFIS 3 BRI SR IZ S TR, 4 M
PEIOE BT B T 05 FAMOLI A ML 2 A, 7 4
NS, X TR AT 7 A e B
R B R g AT R B X AR 102 S R A
BB S R S LR T
N S AL 5 A ML R
S 8 4P AEBRER 30 m/2 T 6 Sz SR
iR

P 5 AP 6 F o I I 2 B AL T 1
SERIFIERIE . M S AU 6 R BT H - R % o
B SR S P35 S LA T AR 3 o
SIS 21 L1 (6 L A6 8B 9 D0 00 2
TEH I T S X6 9020 5 AR 1



[#3& - &R - o] ®

B, %5 : XYE BRSBTStk - 93

IRALE R AR A5 BRI 2 B AR B CR A
o PBLM AR HERE MR 20 L IS iz S LA, e s 3
FUHE S WA I BE U 28 I, A1 B B R i, A<y
5 RIS 2 1) P i) A A T AR P A i

10

=
T

%
L
a
b
€ 44
£ G
2l —— S IREE B AR
—a— R IE B
—— XN BB s e
0 Il L 1 » J
0.0 0.1 0.2 0.3 0.4
B fAl/s

HS RERSMHEHIAET GEIR AL
Figure 5 Variation of angular velocity of turning

plate under different follower motion law
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Figure 6 Variation of angular acceleration of

turning plate under different follower motion law
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Figure 7 Side flip cam profile curve
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