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Design and test of film transfer and unloading device of
vertical double-row chain residual film recycling machine
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Abstract; A vertical double-row chain residual film recovery machine was designed to address the problems of
high contamination rate and poor utilization rate of residual film recovery in the current residual film recovery ma-
chine. The structure and working principle of the machine were introduced, and the key structure and parameters of
the conveying device were analyzed. The kinematics and dynamics of the conveying and unloading process of the
vertical double-row chain operation were studied. The operating parameters of the main working parts were deter-
mined by theoretical calculation, and the key factors affecting the performance of film recovery were obtained. The
results showed that the optimum parameters affecting the film recovery performance were 86.08 r + min~' of conveyor
chain speed, 128.97 r + min~'of unloading chain speed and 91.92° of transfer angle of conveyor chain. The film re-
covery rate was 86.3% and the trash rate was 36.57% under the optimum combination of parameters. The actual re-
covery rate of residual film under the optimal combination of parameters was 86.7% and the trash rate was 35.9%,
which met the industry requirements.
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Table 1  Main working parameters
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Fig.5 Mechanical analysis of membrane delivery process
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Y, = 38.12 + 2.84X, - 1.57X, - 6.94X, -

i A HIBLRERGE ik s 2.68X,X, + 3.68X> + 4.75X2 + 4.63X2 (19)
IR Conveyor chain Film unloading Conveyor chain
Level speed X, chain speed X, transfer angle 3.3 ur"ﬂﬁ HH Eﬁﬂ?
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Table 3 Test results
I FEK Test factors BB FE PR Test index
RV oREs i R B R I A Ik BERZ A A P
Test No. Conveyor chain Film unloading Conveyor chain R " ate Y./ % I it ﬂ:t Y. /%
speed X, chain speed X, transfer angle X ecovery rate £177 mpuntly rate o777
1 -1 0 -1 70.79 43.31
2 -1 0 1 77.60 54.42
3 0 -1 1 69.09 42.40
4 0 1 -1 71.90 46.08
5 0 0 0 69.34 48.30
6 0 0 0 84.82 57.62
7 0 1 1 70.12 40.58
8 -1 1 0 72.35 39.20
9 -1 -1 0 86.07 57.33
10 1 0 -1 83.85 52.36
11 0 -1 -1 86.25 39.31
12 1 0 1 74.46 41.00
13 1 1 0 86.59 40.46
14 0 0 0 88.13 37.59
15 0 0 0 85.57 37.10
16 0 0 0 85.26 39.32
17 1 -1 0 88.59 37.14
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Table 4 Variance analysis
. AR Recovery rate /Y, B Impurity rate /Y,
B Frn Fri . . o Fri i .
Sum of squares  Degree of freedom Sum of squares  Degree of freedom

7 Model 903.34 9 30.14 <0.0001 793.16 9 25.93 0.0001
X, 93.37 1 28.04 0.0011 64.58 1 19.00 0.0033
X, 57.30 1 17.21 0.0043 19.63 1 5.77 0.0473
X 54.60 1 16.40 0.0049 385.31 1 113.37 <0.0001
X, X, 4.00 1 1.20 0.3093 13.80 1 4.06 0.0837
X, X5 43.89 1 13.18 0.0084 28.62 1 8.42 0.0229
X, X5 22.90 1 6.88 0.0343 11.09 1 3.26 0.1138
Xia 556.02 1 166.98 <0.0001 56.95 1 16.76 0.0046
X, 37.68 1 11.32 0.0120 95.11 1 27.99 0.0011
X5, 5.85 1 1.76 0.2265 90.08 1 26.50 0.0013

5% 2% Residual 23.31 7 23.79 7
JAUIR Lack of fit 14.41 3 2.16 0.2355 11.63 3 1.28 0.3960

B2 Error 8.90 4 12.16 4

S Total 926.65 16 816.90 16

. P<0.01 MR, P<0.05 K 3,

Note: P<0.01 is highly significant, P<0.05 is significant.
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Table 5 Validation test results
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1 86.7 35.8
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