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Abstract

In order to solve the air tightness defect of BOPP film in the outer packaging of YB55 small box of
medium cigarette set, this chapter studies the heat sealing process of YB55 small box heat sealing
system. In order to change the air tightness defect of small box BOPP film, the material characte-
ristics and heat sealing characteristics of BOPP film are analyzed. According to the heat sealing
mechanism of film material, the change process of BOPP film in the heat sealing process is studied,
and the factors affecting the air tightness of BOPP are verified by air tightness test. Finally, com-
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bined with the defect of poor air tightness of small box hard package, the structure of soldering
iron is analyzed to improve the structure of soldering iron. The temperature distribution of sol-
dering iron is analyzed with ANSYS thermal analysis module, and the corresponding conclusions
are obtained by comparing the effects of soldering iron before and after improvement.
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Table 1. Properties of two materials

=1 AmMRLEN

A FREA(W/(m-K))  H#EEC,(I/(kg-C)) HJE p(kg/m®) #ERiC
£ 237 0.39 x 10° 2.3 660
il 381 0.88 x 10° 8.9 1083

150.02 Max
149.42
148.82
148.22
147.62
147.03
146.43%
145,83
145,23
144.63 Min

Figure 1. Temperature field distribution of aluminum side sealing soldering iron
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Figure 2. Temperature field distribution of copper side sealing soldering iron
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Table 2. Statistics of air tightness test data of two materials
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Figure 3. Lap area of heat sealing BOPP film of small cigarette package
E 3. 2R EHE BOPP RIEHX

HE 3PN, BWHLATSFEESXE, HZEEWURESMRRZAETE). Bk L, ATRIENS
Je, &2 Z TG RO TR 206 2E [l IS 2 & &), fEirs M X & 554,

Sehr LiEHRAEST S)E, BEEZEZAREREREIZR), 2887111 5 2 95 4K 5 S i Akt a),
M TR A, &2 B0 S0 g, 2S5 B IR SR, §80% B IR A FEK([6], BOPP
PR SR AL [ 4 PR o

O s L Gwo

B WM

Figure 4. Characterization of BOPP film air leakage of small cigarette pack
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Figure 5. Three dimensional model of improved rear sealing iron
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Figure 6. Three dimensional model of improved rear end sealing iron
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Figure 7. Finite element analysis of soldering iron
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Figure 8. Comparison of temperature distribution of side sealing soldering iron before and after improvement
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Figure 9. Comparison of temperature distribution of end sealing soldering iron after improvement
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Table 3. Statistics of air tightness test data before and after improvement
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Figure 10. Statistical histogram of pass rate before improvement
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Figure 11. Statistical histogram of pass rate after improvement

B 1l MifEEREREITERE

3.4.3. RHWEP
MRERHE T CATR Gt S SO R R S I B A 5, B A T AR R IR

DOI: 10.12677/iae.2022.103034 265 s 51


https://doi.org/10.12677/iae.2022.103034

x5

R B IGIE T AT ERE TR B T IEHIFT I -
4, g5ig

AT ANSY'S #a HT R ER 73 BT e Bk RO 20 AT 6] BU I Bk SO i S5 KR, A1 IS .

1) &3t 5y it BOPP [y #vds i PR A SEsgma /N LR AL U3 1, R EER R AR B L At i () A A
77

2) X} BOPP AT A RS, /B ikse g S A s, e BOPP #udshid A2 i & AN PH Z0 U M
UK RS o 73 H WSO I B o K I DR 2R AR B, LR St 8], M dne /N IR 22 R A IR 77

3) MRIFIRIGLE R85 A A 7= 2 A F 2 BOPP I TS HCN: MEHRE 144°C. #AdHE) (] 05 s,
#dfE 7178 0.3 MPa.

4) PRSI A0 B B IR FE I ) R G AT b, e e AR I ZE R IR . ] S S R I 4
FAIEAT CS0dE,  SCRE M Ak 5 MR L e e T () 5 R T 5K, WO B BRI 93 A AN 38 S PR T i A 5 HE A
FIF ANSYS ARG IASDAERL, o NS B IR BE A AT AT g S hT. S S M RIS R AE A T AR
FH I S P A A R 43 A R S I S R A IR R AR L AR B A o 24 I PR TE — 52 I T P I ek I k31—
SE W PR J5 S I O 0 R ity s 5 O, A T P L A AT R e B, A I . TS S )
RAE [F)RE 000 PRI e T AR PR 0 [R5 P o A ) 6 A A T )R BE o A AN 50, FEFL I AFL A BEIAEAE
B IR 22 o SO3E 45 M4 S 1 ) R AR TE St ik 72 v mT DL 25 32 7 BOPP (1<% 1t o

AR FELERE T SN G A B IR AT DA S R I FE P AR AEAS R 2 Ak . BOPP 7EIRIG H A%
PESERNEIMNAA 2, FUERA IS T2 S8 BE . RS BRI fE i, &R ARIRLRE 43 A A
AT AL AR RIS MR ANS o (B, /NS £, BOPP o5 1) Pk 1 25 76 A 7 v i o FH B A B S 78 3L,
T 5 A R R A (UL R 43 T RN s A R E B Hh 7 A T R Sk /N R L BOPP IS (1 U35 MR & mTAT 1Y

S E WK

[1] k4. /NEREEMITH #2050 IR A [D]: (ML 200 0], B RWIHE K%, 2013.
[2] BEARZAS. YB55 /NE% B AN RS i Bk ot [J]. o B TBE, 2019(13): 0147.

[81 E%J5, BWitE, WK, & S/NEENAE BN o], & 542, 2021(19): 85-86.
[4] BAWr. HEISERAANT[I]. T2, 2010(5): 52-57.

[5] TkEEK, LA, MLk, %5 YB618 i B 40 2% 9 v i A B 25 B I SOE ] A EEARF R (T H),
2015(1): 4-6.

[6] ZEof HET ISI1G HT AR E a5/ Ak B it JA[D]: [t 22008 5C]. MK HEAREE TR, 2014,
[71 wtal, KiK. ANSYS HIRJu i RGERUE LA PRI N [, KFE LR B 24k (F AR RE A2 R), 2004, 5(1):

(8] ffdfns. <o I R St AR ORI B AR ) A PR REE TE[D]: [t 2008 5], MR /RIS I /R Tl K%, 2009.
[9] ki Avl. WAL T AL FE R4 [D]: [ 22 i s, AL s EREAEOR K, 2016.

DOI: 10.12677/iae.2022.103034 266 INE SR &S


https://doi.org/10.12677/iae.2022.103034

	基于温度变化的压差式密封成型技术的研究
	摘  要
	关键词
	Research on Differential Pressure Seal Forming Technology Based on Temperature Change
	Abstract
	Keywords
	1. 引言
	2. 热封分析
	2.1. 关于ANSYS热分析简介
	2.2. 对模型热封分析的步骤
	2.3. 对热封烙铁材料的分析
	2.3.1. 烙铁材料的选择
	2.3.2. 两种材料热封温度分布
	2.3.3. 两种材料的烙铁气密性试验对比
	2.3.4. 对两种材料做出的结果分析
	2.3.5. 结论

	2.4. 烙铁工作面结构分析

	3. 烙铁结构优化设计
	3.1. 烙铁结构形式建模
	3.1.1. 建立几何模型
	3.1.2. 单元及材料的定义
	3.1.3. 网格划分

	3.2. 烙铁模型温度加载求解
	3.3. 对比分析改进前后的烙铁结构
	3.4. 改进结构后的气密性试验
	3.4.1. 气密性试验方案设计
	3.4.2. 试验数据统计
	3.4.3. 试验结论


	4. 结论
	参考文献

