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Abstract

Because the “front and round” pack is more complex than the conventional pack production
process, the requirements for forming components and materials are more demanding. In order
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to further improve production efficiency and reduce production consumption, in this study,
through the identification of key impact factors, trademark components have significant effects in
both product quality and equipment scrap rate. The “front round and back square” packaging cig-
arette products are compared with the conventional “four-right angle cigarette pack” packaging
cigarette products. It is found that due to the design of the two sides of the front round arc surface
of the cigarette pack, there are new requirements for trademark forming. As the previous process
of trademark paper molding, the inner frame paper molding takes the key guiding role to the
trademark paper molding. When forming the inner frame paper, quality of the circular arc corners
on both sides. It directly affects the molding quality of the subsequent trademark arc surface.
Therefore, during the inner frame paper molding process, new requirements are proposed for the
adaptability of the forming components.

Keywords

Inner Frame Paper, Front and Rear Round Circle, Folding Angle Quality

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

AR, BT AT R EANIRNIE | RIFIIT IR SRS, R, AR5 5 M8 W™
sy Ly RE N P AT, 405 “RTIRGE DT 77 i RS2 B T T S ME IR [2]. — R “BE
FRITE " (R e 0 B 5 T 2SS, R R I 1 A AL AL T B SRR R [3]. T R
G T7 7 A s A T WA A A, S BOLA P TRt AU E 4], WHELRAE K
ROEREA, P I T o, LR OE T SR b I R R R B, DAL, X AR R R AL
FEIE NVE SR T B e EER[5] [6].

2. [B)RES T
2.1 NIERAHREFEE

PHEAR SO T BRI REARI AR . PYRELR TR A B AN Y HE AR ST b =38 AR ELAE R T A, 4] 1
fos, B EEDy. i WHEARI AR 1A R HE ) 5 W HEAR SRR ISR 1, K WHEARIE N G pt,
UL, PHEARTBY Sy P HEAR PN [ 52 4, s HR R 9ICAIR, AT 52 il I RE AR SE Y

22. [REAS#

2.2.1. TRRESR AL B H ) EE X A PR B RO RN

I EALARES, X AN [ TR 2R ke ol 25 T ] X 00 4T o R A 5

RIS : ZBA5B Mgl 3L

RISV B A (] ) A HE R TR R B, AT I AL PR E 4R T s Y B s R T ] B PRI AR 4K, MY
[ (A1 FE 54 mm F46, RRIER 2 mm, 347 EALRE, B—AAEE T EHLRES 10 ¥k, BRKIREE 30 4340,
Guit v g T N REAR S B 2B A Ak i e R B0 47 £ o B R R, K e RO IR BT A E R AL Wk 1
N

DOI: 10.12677/iae.2022.102018 137 INE SR &S


https://doi.org/10.12677/iae.2022.102018
http://creativecommons.org/licenses/by/4.0/

b

K

1. MR 2. FRZdbe; 3. Bifn; 4. WAEACSCHEY 5. &M 6. NEes 7. BRI 8. IEMRGEFF

Figure 1. Inside frame paper assembly diagram
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Table 1. Effect of different surface spacing on mass coefficient of chimney

F 1. AEREmEEEXE G A RE RN MR

IR HE 54 mm 56 mm 58 mm 60 mm 62 mm 64 mm
1# 4.41 4.19 3.71 2.34 2.46 2.84
24 4.39 4.66 3.74 3.09 2.09 1.92
34 4.62 3.73 3.66 2.45 2.47 1.99
4# 4.61 4.49 3.65 2.17 2.18 2.57
5# 4.25 4.83 3.61 2.72 2.24 2.39
6# 4.35 4.66 3.86 2.22 2.84 2.76
74 4.22 4.42 3.38 2.47 3.22 275
8# 3.58 4.81 3.30 2.71 2.37 1.91
o# 4.41 4.50 3.77 2.21 2.44 2.54
10# 4.03 4.03 3.60 1.97 2.33 1.94

X i 4 RBEAT T ZE o T

PR I7 2 o b MR A T R A R T TR R

KR E Ss MS F P

FSC 2R 1 [A] PR 5 46.821 9.364 91.14 0.000

R 54 5.548 0.103

&t 59 52.369

$=0.3205 R-Sq=89.41% R-Sq(ifi%)=88.42%

YA (EE T & I hniEZ) I .20 95% & (5 X 1A

DOI: 10.12677/iae.2022.102018 138 e


https://doi.org/10.12677/iae.2022.102018

EEH &
KON BfERRHE + + + +
54mm 10 4.2855 0.3043 --*e
56 mm 10 4.4320 0.3525 --*--
58 mm 10 3.6284 0.1703 (--*--)
60 mm 10 2.4348 0.3293 --*e
62mm 10 2.4644 0.3363 -*-
64 mm 10 2.3614 0.3861 (--*--
+ + + +
2.80 3.50 4.20 4.90
HIFbRAEZ = 0.3205
REFARERY KEE
ESHLEE S5il&E
99.9 0.8 =
99 .
. 90 0.4 :.. . .t
& 50 @0.0 .i ! E :
10 . 041 02 ' .
1 o
0.1 -0.8
-1.0 -0.5 0.0 0.5 1.0 25 3.0 3.5 4.0 4.5
FhE BEE
BEFE SRR
16 0.8
: il AL
# #Noo'ﬂaxﬁ PRIV ;
K 8 &0 v YRRV ARG ﬂ
4 ] -0.4
1 - -0.8
-06 -03 00 03 06 1 5 1015 20 25 30 35 40 45 50 55 60
RE XUMENG P
Figure 2. Residual diagram of mass coefficient of smoke angle
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Figure 3. Case diagram of cigarette pack dumping coefficient
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Figure 4. The DOE experimental results presented in figure
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Figure 5. Residual diagram of mass coefficient of smoke angle
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Figure 6. Main effect diagram of smoke fold angle mass coefficient
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Figure 7. Interaction diagram of smoke fold angle mass coefficient
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Figure 8. 3D frame diagram of front (left), back (right) preformed block and pressing plate
8. BUARI(E). R(AB)MAER, ER=HIERE

AR ST 7T A2 RN Midas GTS = 4ERUE AL AT /0 A e BRAE AR T S5CRE AT R ISR L) 7 2
AL, DB B T A HEZRIN (1 7722284k R 3RAG AR S CAcE AT 5 ISR A 46 I 737 1) 9
fifi b, AT AR T SOE AT PR B ol R PR B R, A A AR B Tl I R R 1 2 =
UENZSRL, Tz R R, DARA 2 WAEZRAE 2 D RE P B R B, DAE . btk e
FEAOR T P HEAR S ] (K45

AUAEAL, g =GESCAAETLR )0 104,394 ASWIRSHEAT AL, D WS HR RIS L0, R AR
TREANSE s 8, 50 R A RELR ARV T Scb iy 5 U R B i B AN e R AT = 4R sh 540, nl&] 9
Fimme WERKEN =B B/ ERN =BG 10, K 11 BoR) & B, FRAE R T ool s g s,
85 FNE I8 NI © N VA RS E S Ll YRR TR TR S 00 ANy P B RS el N RV RIERES £ NS YA NS £ 24 N
57 73 W 5 v A J TR B, AN 4 84 TR B RS ) A e

Figure 9. Front (left) and rear (right) preformed block and plate stress load
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Figure 10. Cloud map of maximum main stress distribution of front (left) and back (right) preformed blocks
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Figure 11. Cloud map of minimum main stress distribution of front (left) and back (right) preformed blocks
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Figure 12. Cloud map of integrated main stress distribution of front (left) and rear (right) preformed blocks
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Figure 13. Cloud map of integrated main stress distribution of front (left) and rear (right) preformed blocks
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Figure 14. Adaptive validation diagram of fold angle mass of cigarette packs
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Table 2. Adaptive verification table of cigarette pack fold angle mass
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H i 1 2 3 4 5 6 7 8 9 10
1# 1.41 1.18 1.18 1.08 1.45 1.14 1.35 131 1.35 1.30
2# 1.57 1.32 1.46 1.58 1.58 1.41 1.17 1.13 1.65 1.46
3# 1.42 1.94 1.57 1.34 1.74 1.46 1.47 1.33 1.39 1.63
44 1.25 151 1.59 1.54 1.43 1.19 1.04 1.42 1.27 1.30
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