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Tab.1 Corresponding relationship between quantity of cut tobacco supplied by needle roller and quantity of cut tobacco returned

s RIS D Mz 22 /g IR [e] [ R 22 g 7] 22 /%
1 25 2935.1 250.7 7.87
2 30 3184.6 586.1 15.54
3 35 3239.1 964.7 22.95
4 40 3068.4 1433.7 31.85
5 45 3292.6 2098.9 38.93
6 50 3265.7 2586.7 4420
7 55 3299.7 3131.4 48.69
8 60 32722 3587.1 52.30
9 65 3301.6 39154 54.25
10 70 33354 4451.6 57.17
11 75 3290.5 5026.6 60.44
12 80 3271.6 5531 62.83
13 85 3290.9 6060.6 64.81
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Tab.2 Relationship between negative pressure of air chamber
device and valve opening

e R SR IR % LR/ hPa
1 40 46
2 45 52
3 50 58
4 55 65
5 60 69
6 65 70
7 70 72
8 75 73
9 80 74
10 85 74
11 90 75
12 95 75
13 100 75
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Tab.3 Relationship between VE primary sorting pressure and valve
opening
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U A T hPa 11. 14. 17)  hPa

11 27
1 11 57.8 14 54.1
17 55.4
11 20.5
2 14 424 14 40.3
17 41.2
11 20
3 17 40 14 38.2
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Tab.4 Orthogonal test table for influence of VE process parameters on cigarette quality stability
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WRZAR vk 2 8/

5 RH/%  FE/% F1/hPa  E/(ZIE1-100 fw/g  /mm /% /% W/Pa /% (mg/30)
1 Al [40] BL1[55] CIl [41] D1 [2] 0.019  0.059  1.391 1.080  0.032  2.138 8.73
2 Al B2 [65] C2 [47] D2 [5] 0.021  0.058 1316  0.925  0.037 2.292 9.39
3 Al B3 [90] €3 [55] D3 [10] 0.023  0.061 1.340  0.789  0.035  2.462 12.10
4 A2 [50] Bl c2 D3 0.022  0.068 1.539  1.065 0.041 2335 10.74
5 A2 B2 C3 D1 0.019  0.061 1.347  0.845  0.036  2.155 8.96
6 A2 B3 Cl D2 0.073  0.061 1.538  1.023  0.038  2.258 9.43
7 A3 [60] BI C3 D2 0.018  0.061 1.108  0.813  0.033 2276 7.83
8 A3 B2 Cl D3 0.022 0.067 1777  1.043  0.035 2.443 10.03
9 A3 B3 c2 D1 0.019 0.059 1273  0.825 0.029 2256 6.33
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Tab.5 Orthogonal test table for influence of VE process parameters on tobacco loss from cigarette end

e R B 2% NESUERITE/ %  —IRIEE f1/hPa — RSN EIRTT R/ (ZIE 1-10) 55 R 22 B/ (mg/32)
1 Al [40] B1 [55] C1 [41] DI [2] 8.73
2 Al B2 [65] C2 [47] D2 [5] 9.39
3 Al B3 [90] C3 [55] D3 [10] 12.10
4 A2 [50] Bl C2 D3 10.74
5 A2 B2 C3 DI 8.96
6 A2 B3 Cl D2 9.43
7 A3 [60] Bl C3 D2 7.83
8 A3 B2 Cl D3 10.03
9 A3 B3 C2 DI 6.33

¥IA 1 10.073 9.100 9.397 8.007

YA 2 9.710 9.460 8.820 8.883

Y18 3 8.063 9.287 9.630 10.957

Wz 2.010 0.360 0.810 2.950
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Tab.6 Analysis of variance for influence of VE process parameters on tobacco loss from cigarette end

% {2 F 75 Fl H A F18 Fln e BEM
Rt 8 25 6.884 2 35.485 19.000 *
A EE A R 0.194 2 1.000 19.000
—R5rik 1.043 2 5.376 19.000
RS 0.19 2 70.979 19.000 *

22 VE ITZS¥XEEFRIFME
WRIER 4 IR T 4 N T ESHHE1E,

H—onik, ARMHALEREIOR, HEEwWBN.
WAR T Z= o rid FAE=F ImfHE (R 8), HhdtiRft
R TWEBMERDLEFTAG: AL BRI ER  ZERY. R E RN EER R, K
PRI, “RPRIRZ, ZJaRNEREMNIE  EBE SSRGS R R

R 7 VE TZ2E M EEMRRIFIEN R R

Tab.7 Orthogonal test table for influence of VE process parameters on weight standard deviation

e MR B R Y% RESURRIFE/ % —IRSEE Si/hPa ZIRMEIRFFRE (ZIFE1-10)0  EEAR{/mg
1 Al [40] B1 [55] C1 [41] DI [2] 21
2 Al B2 [65] C2 [47] D2 [5] 22
3 Al B3 [90] C3 [55] D3 [10] 23
4 A2 [50] Bl C2 D3 22
5 A2 B2 C3 DI 21
6 A2 B3 Cl D2 20
7 A3 [60] Bl C3 D2 18
8 A3 B2 Cl D3 21
9 A3 B3 C2 DI 19
YIE 1 22.000 20.333 20.667 20.333 21
I{E 2 21.000 21.333 21.000 20.000
¥I1H 3 19.333 20.667 20.667 22.000
& 2.667 1.000 0.333 2.000
% 8 VE L Z St EEMmRE MMM E S
Tab.8 Analysis of variance for influence of VE process parameters on weight standard deviation
ESEN i 227 77 H F1{H F I 748 BEM
iRt 8 25 10.889 2 49.050 19.000 *
P E ST R TT 1.556 2 7.009 19.000
— Rk 0.222 2 1.000 19.000
ZkGrik 6.889 2 31.032 19.000 *
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Tab.9 Orthogonal test table for influence of VE process parameters on the standard deviation of draw resistance
(R CTas Rt m 2 EY% RESNERRIFE % —RGERI/MPa ZIRFERTFEE (ZIE 1-10) e FELA g
1 Al [40] B1 [55] C1 [41] DI [2] (mg)
2 Al B2 [65] C2 [47] D2 [5] 32
3 Al B3 [90] C3 [55] D3 [10] 37
4 A2 [50] B1 Cc2 D3 35
5 A2 B2 C3 D1 41
6 A2 B3 Cl D2 36
7 A3 [60] Bl C3 D2 38
8 A3 B2 C1 D3 33
9 A3 B3 Cc2 D1 35
PIH 1 34.667 35.333 35.000 32.333
YA 2 38.333 36.000 35.667 36.000
¥IMH 3 32.333 34.000 34.667 37.000
22 6.000 2.000 1.000 4.667
# 10 VE TZ2H R EMMREINM 75 E ST
Tab.10 Analysis of variance for influence of VE process parameters on the standard deviation of draw resistance
ESEN 22 J5 i H F18 Flm 54 BEM
Rt 8 25 54.889 2 35.276 19.000 *
R AU IR T E 6.222 2 3.999 19.000
— R4k 1.556 2 1.000 19.000
ZRGrik 36.222 2 23.279 19.000 *
3 z:él:i,é of Cigarette Loose-Ends Ratio by the Parameters of ZJ17 Cigarette
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Effects of VE process parameters of ZJ118 cigarette maker on cigarette quality stability

YAN Zhenzhen', WANG Yonghong?, WANG Baichao'’, JIA Chungian', KE Wei', JTAO Kun', SHI Jianxin?,
WANG Wencheng', MA Zhiguo', WANG Dongyan', WANG Dan', WANG Hong'

1 Yan'an Cigarette Factory, China Tobacco Shaanxi Industrial Co., Ltd., Yan'an 716000, Shaanxi, China;
2 Technology Center, China Tobacco Shaanxi Industrial Co., Ltd., Baoji 721013, Shaanxi, China

Abstract: This study aims to explore the effects of VE process parameters of ZJ118 cigarette maker on cigarette quality stability. The
optimal setting parameters were determined through orthogonal experiments of VE process parameters, including quantity coefficient of cut
tobacco supplied by the needle roller, negative pressure of VE, primary sorting pressure, valve opening of secondary sorting, and their
effects on the physical characteristics of cigarettes were investigated.. The results show that: 1) Valve opening of secondary sorting and
quantity of cut tobacco supplied by the needle roller are the main factors affecting the tobacco loss from cigarette end. The smaller the
valve opening of secondary sorting is, the larger the quantity of cut tobacco supplied by needle roller is, and the smaller the tobacco loss
from cigarette end will be. 2) Quantity coefficient of cut tobacco supplied by needle roller has the greatest influence on the weight standard
deviation, When the quantity of cut tobacco supplied by needle roller is larger, weight standard deviation will be smaller. 3) Quantity
coefficient of cut tobacco supplied by needle roller has the largest influence on the standard deviation of draw resistance, followed by valve
opening of secondary sorting, the negative pressure of VE, and primary sorting pressure has the smallest influence. When the quantity
coefficient of cut tobacco supplied by needle roller is 50%, the negative pressure of VE is set to (§200Pa), and a smaller opening of the
secondary sorting valve is preferable within the quality process requirement range for better stability in cigarette quality.

Keywords: ZJ118 cigarette-making machine; VE process parameters; cigarette quality; stability
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