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Abstract

When GDX500 packing machine is operating, cigarette ash may fall into the grooves on the driven
pulley of the pack model conveyor. Once the grooves are filled with accumulated ash, the cog belt
will not match with the pulley and tend to skip, causing serious damages to components of the
conveyor belt. In order to solve this problem, the structure of the driven pulley components was
improved. An ash collector and an ash outlet were added on the body of the driven pulley, and a
set of compressed air nozzles were added on front and back sideboards of the driven pulley. The
test results showed that the improvement can remove cigarette ash and clean the grooves duly,
prevent skipping of the pack model conveyor caused by ash accumulation, and hence improve the
efficiency of unit equipment by 0.4% and reduce the maintenance cost by RMB 213,800.
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Table 1. List of the parts may be damaged due to slippage of the pack model conveyer belt

= 1 X SREWE TS T R R T AR R

Fs ] RESIR B R E A A S A
1 M SRR Y Eduji
2 JE ST Tk
3 S5 —HEMRAR s RS
4 AEHE ML BRAT e F
5 RSB — HERE A AT, WiE
6 —SRETEEE N 55 kST

LBEG IR 2 B 3SR 400K;

5. KB

Figure 1. Cigarette ash enters the cigarette box conveyor belt driven

pulley model
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Figure 2. Design sketch of driven pulley parts of the improved pack

model conveyer belt
2. U ERIIE X SR mE T AR TR R T IR E

BEPE N 13 mm, B 2 R R Oy S Ee AR O A N 427,

JERIIN B N & e (LY12CZ) Mk, Bt a s EAES,  PRIR A 5 89 (40Cn) #1 k.

3.1.2. \EIHRNES

BIEIEH ANSYS AR HAE 2 B33 FHAR A 45 (LY 12CZ) S0ty 6 A4 4240 (40Cr) 25 0 XU AR 46 HEAT



REN] 55

VAL NI

CAAENEE BRI M N i 5, AFERE s NSh s e e ahind, DA i) —1a gt — b %,
P 525 1 AT 3B W R, RO T A 50— IR, FL P Se R AT F 1B AR, B
NFAIL. 3 NI R IR i 52 SRR 3] [4] [5]e 4nii ke Realiny, Bl A& i it Sl il & s toof
(Bl B A TR AR 70 Ry AV A TS A A DR 2 18] AR 0 Py 25 DT 52 0 S AR BN Bl i 5 T
ZHA AT F, -

ﬁﬁﬂ%ﬁ:ﬁziﬁﬁiﬁﬁ (1)
1 1

Bkl F=F+F /2 2

sk S F,=F-F, /2 (3)

AR LA _F [R5 Bt e 1) 52 SR e T i (8 Bl s 50 1EAT I ) 43 B R 55 5 A B, PG ek
TR 5 INBNATHE 1R 7 534 S 55 75 i IR AR AL o

(1) EATAEAY

23 % I B S BB RS TR, IS T ANSYS BEATRLAT BN, R E ST PR . —
Fii2iz H SolidWorks PR 58 B = 4ERE B I EE 57, SRS BALEE 40 stp %30T N ANSYS Bff. 54—
Fije ELHTE ANSYS £ GUI FRIHI P g L =4 . A SO T8 s A I ie i i, i ey g, [
Ibi%#E12 FH SolidWorks 1 {H #2 37 = 4ERBRY IE 3 N ANSYS /1, Wil 4, ] 5 fos.

(2) PR S BT AR R R 43

TE ANSY'S B Hf, 43 i 15 ek BT IR Bt e AR A LY 12CZ, B0t 5 1 sl e 44 KLy 40Cr.
MBS RS Hn 3 2 FiR[6].

(3) MIHkLI 5

BT A0 GO AN ZA, X AR AR 2335 F 7S THAA SR G R P o AR 7 50 A 5 R R R s5O6 T
RE R IR SR A7 BT RS ARAL,  DACRIETH SRS SR RE R I o 1120 A S B AR 4] 6.4 14 7 .

4) PiEIE

Figure 3. Mechanical model of the synchronous pulley
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Figure 4. Model of the pulley before improvement
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Figure 5. Model of the pulley after improvement
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Table 2. Material properties of the pulley
=2 HRMREMY

MR PRI (E) I (p) EL N =AY
LY12Cz 71 GPa 2700 kg/m® 0.3
40Cr 211 GPa 7850 kg/m® 0.277




REN] 55

0000 0050 0.100 (m)

0025 0207S

Figure 6. Meshing of the pulley before improvement
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Figure 7. Meshing of the pulley after improvement
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Figure 8. Stress analysis diagram of the pulley before improvement
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Figure 9. Stress analysis diagram of the pulley after improvement
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Table 3. S-N curve sampling points of 40Cr
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Figure 10. S-N curve of LY12CZ
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Figure 11. S-N curve of 40Cr
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Figure 12. Diagram of cyclic stresses on the pulley before improvement
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Figure 13. Diagram of cyclic stresses on the pulley after improvement
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Figure 14. Fatigue life analysis diagram of the pulley before improvement
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Figure 15. Fatigue life analysis diagram of the pulley after improvement
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Figure 16. Design sketch of pulley sideboard parts
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