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Parameter Optimization in Filter Rod Making and the Change Law of Pressure Drop after Cutting

LUO Jun', WANG Qiang-chun', XU Jun-yan', SONG Hao'" et al (1. Bijie Cigarette Factory, China Tobacco Guizhou Industrial
Co. , Lid. , Bijie, Guizhou 551700; 2. Technology Center of China Tobacco Guizhou Industrial Co. , Lid. , Guiyang, Guizhou 550000 )
Abstract
[ Method | Using orthogonal experiment, the 4 key parameters were adopted, including speed ratio between rolls, roller pressure, air pressure

[ Objective | To improve the quality stability of KDF -2 filter rod making, to optimize the process parameters of filter rod making.

and plasticizer spreading amount. L,(3*) orthogonal test adopted. Changes of pressure drop after cutting were also discussed. [ Result] The
optimal technologies were 9% plasticizer spreading amount, 0.40 MPa air pressure of nozzle, 1: 1.28 speed ratio between rolls and (0. 20,
0.20, 0.050 MPa) roller pressure. The most important factor was plasticizer spreading amount. When the filter rod was divided into four equal
length sections, the total pressure drop of the filter rod was 44 Pa larger than before cutting on average, and the values of the divided filter rods
pressure drop had a great difference and the mean range was 80 Pa. [ Conclusion] This research provides references for the optimization of fil-

ter rod making parameters and the enhancement of filter rod quality stability.
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Table 1 Design of factors and levels of orthogonal test on filter rod
processing quality
K12 Factor
gop  HREI(A)  HREJI(B)  BIMEZSH(C) SRR (D)
Level Speed ratio Roller Air pressure Plasticizer
between pressure of nozzle spreading
rolls MPa MPa amount // %
1 1:1.12 0.18.0.18.0.045 0.36 7
2 1:1.20  0.20,0.20.0.050 0.40 8
3 1:1.28 0.22.0.22.0.055 0.44 9
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Table 2 Grade standard of evaluation index of orthogonal test on filter rod processing quality

RS 2 7% Deviation

i 22 Standard deviation

Evaluation index

4y Score // 4y

PEIMRIE Grade standard 443 Score // 4y

PP Grade standard

JE[% Pressure drop(60 43) 30 <100 Pa(30 4y) 30 <60 Pa(30 43)
100 ~200 Pa(15 43) 60 ~85 Pa(15 4y)
=200 Pa(0 4}) =85 Pa(0 4})
i Hardness (20 43) 10 <2% (10 %)) 10 <0.8% (10 43)
2% ~3% (5 43) 0.8% ~1.0% (5 43)
=3% (0 43) =1.0% (0 %))
[ J& Circumference( 10 43) 0 — 10 <0.04 mm(10 43)
0.04 ~0.06 mm(5 43)
=0.06 mm(0 43)
[ )& Roundness (10 43) 0 — 10 <0.35 mm( 10 43)
>0.35 mm(0 43)
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Table 3 Orthogonal test result of fillter rod quality

% Factor

oA SR (A)

SR (D)

Test No. Speed ratio REEE J1(B) . WAL ) (C) Plasticizer spreading IEHERSY Score
between rolls oller pressure Air pressure of nozzle amount

1 1 1 1 1 58.33

2 1 2 2 2 67.22

3 1 3 3 3 71.67

4 2 1 2 3 68.89

5 2 2 3 1 58.33

6 2 3 1 2 47.78

7 3 1 3 2 62.78

8 3 2 1 3 69.44

9 3 3 2 1 65.56

T, 65.74 63.33 58.52 60. 74

T, 58.33 65. 00 67.22 59.26

T, 65.93 61. 67 64.26 70. 00

R 7.59 3.33 8.70 10.74
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Table 4 Comparison of contribution rates of influencing factors

P RHED
Fact Contribution Ord

actor rate //% raer
HEE [ (A) Speed ratio between rolls 21.31 3
I8 I 7 (C) Air pressure of nozzle 22.41 2
ARt fin i (D) Plasticizer spreading amount 41.47 1
%2 (E) Error 14.81
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Table 5 Data analysis of verification test

B i = W B 19 G| B JERE " WA
WH . . - , . ! T e
Sample Single weight Length Circumference Roundness Pressure drop Evaluation
Ttem Hardness // %
code g mm mm mm kPa score
1# (E 0.657 99.929 24.220 0.178 3.148 89.048 95
Tt 22 0.006 0.122 0.022 0.051 0.052 0.816
2# HIE 0.656 99.984 24.223 0.170 3.148 89.046 85
bt 22 0.007 0.088 0.020 0.046 0.062 0.711
3# YE 0. 660 99.924 24.219 0.168 3.204 88.839 100
HRiE 2 0. 006 0.084 0.027 0.036 0.059 0.784
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Table 6 Comparison of pressure drop before and after cutting Pa
EATE RS . VI R S IHERE SEMEREME BRIERESE AUEIERIEE SRR
Sample e Total pressure Pressure drop Actual mean of Theoretical mean ~ Mean difference of Total value difference
code Range drop after cutting before cutting pressure drop of pressure drop pressure drop of pressure drop
1 29 3273 3236 818 809 -9 -37
2 107 3117 3 069 779 767 -12 -48
3 98 2979 2942 745 736 -9 -37
4 98 3126 3 069 782 767 -14 -57
5 40 3 146 3 089 787 772 -14 -57
6 88 3 087 3 040 772 760 -12 -47
7 29 3244 3197 811 799 -12 -47
8 78 3165 3 099 791 775 -17 - 66
9 78 3117 3 060 779 765 -14 -57
10 166 3 058 3020 765 755 -10 -38
11 98 3176 3138 794 785 -10 -38
12 29 3038 2922 760 756 -4 -16
13 98 3 057 3020 764 755 -9 -37
14 29 3097 3 050 774 763 -12 -47
15 49 3215 3177 804 794 -10 -38
16 88 2 940 2 893 735 723 -12 -47
17 100 3194 3 156 799 789 -10 -38
18 59 3165 3128 791 782 -9 -37
19 79 3 008 2971 752 743 -9 -37
20 78 3 156 3109 789 777 -12 -47
21 98 3029 2 981 757 745 -12 -48
22 39 3233 3177 808 794 -14 -56
23 98 3196 3177 799 794 -5 -19
24 58 3097 3 050 774 763 -12 -47
25 40 3 146 3 089 787 772 -14 -57
26 147 3039 3 001 760 750 -10 -38
27 78 3135 3099 784 775 -9 -36
28 127 3176 3119 794 780 -14 -57
29 108 3175 3138 794 785 -9 -37
J{H Mean 80 3124 3 080 781 770 -11 —-44
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gR3
oy A B C D E F ﬁi@fg*ﬁﬁ
Test No. Sensitivity index
13 3 3 5 2 4 1 2.510
14 3 4 1 3 5 2 11.310
15 3 5 2 4 1 3 26.700
16 4 1 4 2 5 3 31.840
17 4 2 5 3 1 4 13.100
18 4 3 1 4 2 5 2.400
19 4 4 2 5 3 1 5.990
20 4 5 3 1 4 2 19.540
21 5 1 5 4 3 2 25.600
22 5 2 1 5 4 3 9.830
23 5 3 2 1 5 4 4.840
24 5 4 3 2 1 5 11.650
25 5 5 4 3 2 1 57.640
R 7.01 138.67 9.19 10.19 13.85 14.98
4 Zig S Sk

SRFEBUZ T EIHY 6 DA B 2 B BUR R H8 BOR
/IR L e B (A R AU 4 2R Y i 55, R 4 R R WL 7E
Visual MODFlow # 37 (IRFY X T /K BB AR AL v, 431K
P E 6 A I3 2 5 ABORH [ i B2 (4 0, s A 75 e 0L
DFLAL By 7R B3 , 5 el ST AR HE , 28 A BE AN ], JHE
AR T K 5 K 2 8 35 2R RO AR R B d5 R, DR A A
Visual MODFlow f80K %% 5 - Fif 17 25 W BIF 52 X 19 7K SC i 5t
SRR I WK 95 35 280, 3 0 T 1E A S B R 4y
WE,

[1] 3, XURET, XU, 2. Bl KR A R O SR M7 : A
1L TEIEEE TR KIRHOV B[ T . THRER)EZ,2006(8) 29 -31.

(2] HFEsE AT, i N/KEERED M. bt Rl i, 2007.

(3] ZEZE. SB/REWT T AZHD S B R KRR R RE(E R
NRSEOBUBEE AT D). oA F ok, 2008.

[4] FkEntE, 50U, Tt E, & H /KRB 25 e R REUE o
[J]. sRERA KRR, 2014 (8) 92 -97.

[5] mapE%E, 2t R, & BT AR I aiE Tr £ S B Ut oy
HrLT]. HhER I 2007,16(9) 176 - 79.

[6] g, TS, 5ok, & b FIEAZIRIG 0 Rk IE IS ER
B ] ARTEIA],2015(9) 166 - 68.

[7] B8, B T HeRs B N AR S & EE AR AT [ D] K
e TR, 2012,



