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Abstract

The quality stability and sensory experience of cigarette products are highly dependent on the precise
control of key process parameters throughout the entire production cycle. This paper systemati-
cally reviews the key process parameters and their influencing mechanisms in the three core stages:
primary processing, making and tipping, and packaging. In the primary processing stage, parame-
ters such as redrying temperature and moisture content, casing uniformity, cut size, and drying con-
ditions directly affect the physical characteristics and chemical composition of cut tobacco. In the
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making and tipping stage, the tensile properties of cigarette paper, cut tobacco filling weight, filter
parameters, and tipping temperature jointly determine the burning behavior, draw resistance, and
harm reduction effects of the cigarette rod. The packaging stage, through material permeability,
heat-sealing performance, and process stability, ensures the storage quality and appearance con-
sistency of the final product. Research indicates that optimizing these key process parameters through
intelligent control and material innovation can significantly enhance the sensory quality, stability,
and functionality of cigarettes. This provides systematic technical reference for the industry to
achieve refined manufacturing and product upgrading.
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FEAFRIPEEAT IR REOCESR T, FMRESRIN™ 5 a4 B 5t R, LEEARMEAt S50
BTN AV ST R R A% OB A o B S BN T 5 Rk, B 5N T AR b & 0T 2 S50
YIRS TS T 200 5 5 T4 5 IR S S i A s, RAE 72 5 e RIS R
M2 S R FLA AR, X ERE R B A i 3 — MRS RS 1]. MR TAL B B S e, TS
KOV B S R S B L AR . BRI S @, HEl, TN ROES TFHRART
FE HILERAL, A BT S EU D R ) RS, 10 Li 55 N [2]2E T 0] iR 145
U5, W TR L2 FRREE K 2°Craliiae 145~275 MIh, JR@EESHIEE— 552
2.1%~2. 2% T RERCR, IR HE S (T R LR AR . ASCBTEIBIE N 22 Bie. A% =K BEG
BT ZSHMNGR, BEIAM R SSLRER, WE—Emn T AR R EE RS EHELE,
DA g o R AT M AE SR T i — Bk . BRI SE T HERE SR ()i 55 7 TR SEILBOR FRAH 3] [4] -

2. BIZIPXBIEZESHY
2.1. M IES %

2.1.1. EEIEZESH

FARUETRIVE i 42 T2 B0 TP, %0 B AR @il Bl s i THE K o & & sy
PIYE, ARG, SN TR, RRR AR IR AR 5 e P R . % LT R E T
FEUEIEPE IR S SR E W RAZ OS5, o BRI & T RS e 4EFRTE 60°C~65°CIX ], HiRLZK 43 I oA 42 il
1 17%~19%J5 A [5]. RESHET Mm%, BEESIEARER: BESR S SEUREE, G0
SIS, BRI A SR R AR NG A B AR ORI R, SR REI4 T
P KBRS o 17K o 3 HA S RFE R RSz, 1] A8 S BURM K A AN, RET R L2 IR . R
ReVESE AR, BRAKT™ i AR e (6] -

2.1.2. IR IZEH
EHRATF= R, IR TR 2 s I DS F R AZ DI, Tl Rl A1 B K OneHE FE iX
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ZRSHAOREMEICS, ERRGER ™ i R BUKAE . IRHE R 45 & 00 i s ARt . S5 7 b
A KRBTSR BHE I E, EHEE T, 3%~5%KIEF L e SE L RIR 32 TH 5 JEORMR P 10 fie (P47, B
AR U S ORI e S HE i M AR B 1) B AR [ 7] IR 5 J3E B O 5 MR XUk — S 14
K, AR AT A, 2 S BUE - HCE MR I DU S HB ) SRR CIR ] 22
T EL AT SRS s IRHELEE AR R R AN AL, RHBGIELE — I RR A2 € 4E 50°C~60°C, X — X[ B REFR
UERHB AT E A T2IE, SRR ol B L 51 R IR 7 SN, B0 U0 A8 o B AR 2R IR 8]
BEFN 44 b G MR (R X R B BT 2, SR REWEM S 3l S PR S S IBOR, RO 21 4R
THE 98%UL L, ARMR TG T E S A R IIMERE, R — SO DB R R AR e, STl
Ry b R — B BRAS 1) O B IR SN T S AR

22. NS T L%

22.1. NELREEEE

TVRLIE AT 22 30775 08 26 M8 A 6 (R R S B RO SO, 1) 22 1K) 5 E R T2 P2 T 5% 2R B 22 (R S e 1
WRJGETERE UL S e 28 UG ATME A, D)2 58 SEPEHIAE 0.8~1.2 mm. FEZZJEJEASEAE 0.10~0.12 mm
REBOVEAERVEE . V25, = FEURLBTRE LA, B SR R A, R R A
VI, WA G I 22 5 FE a5 1T R, TR I 2 BRSO G (L2 1) [9], A I ERAR A [ 10]
(1170 AR EAT SR FUR AR ), el g U7 22 58 BORS B 42 75 0.9 mm. 22 )5 € 9 0.10 mm,
IR 22 SR RE R 8 X 50, BRI R SR A, 3k — 2D Rl 17 il RO ARE M, tBIATERRAS 1)K
TH 9 R BAA T 515 .

Table 1. Ventilation rates of cut tobacco combinations with different widths [7]

F 1. NEEERLEESHIENE(T]

R 22/mm S| /mm EAZE/ %
1.00 1.00 19.708
0.95 1.00 22.207
0.90 1.00 23.317
1.00 0.95 21.230
0.95 0.95 21.627
0.90 0.95 23.400
1.00 0.90 21.432
0.95 0.90 22.280
0.90 0.90 23.335

2.2.2. MLLR B S5atE

DI S I T, %0 B IR R BRIH L R 2 4K 4y, RIS B G 2EEs, NR4n T
SRS 22 SRR R, AT E IR A TELE 140°C~150°C . B 2~3 43, g E &S
HUR L B T4, AUGE A SR KRR, 5 P E R, ™ S AR UG R () T
T RSy, BERSMR L KRS, SRR ILR e rERE, S E0OR &R UK . R RS s
HHE L2 IR RN IA], A R 227K 7 & B RAEAE 12%~13% B AR X ], ARAE 5B — k[ 12]. S
SINE ML B %, B AR RIS SIS 2K 5, A hsh S AR 22 0 R S i), AR R T %
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Gt o2 A e i, B RGRT T RLREMERE M.
3. BENHXEIZESH
3.1. EHITZSH

3.1.1. HREN EHoKEER IR

B HAE NS AR O R 7y, AMUAETRE B fE bR I A, HPERE S S A 5
e HA T P i S R, A bk s BRI U G AT T G SR BRI RS A7
XA, B SRR T T S AR M BT TR RE RIS B S AR K . MR be (i 25 A A% O 4R
PRI . S5 RN, X IS HO I K B FR I e B3 AR AP AE R E L, EL A K BE 5 R e (i
B RIUEA GO R, BRbelm B A B vl AE 9 PR B AR A B (1 B BRI [13]. AEF=SEERE, A
P TK RE R TR AR HITE A LX) A EUEE K, B HRAI LI R R S e P R 2 )AL, &
FA b AU N, BRI IR, B 0S5 BB A, B o A —
HR[14].

3.1.2. WHZEFTE

TENH BRI O, 2R R H SRS E . WS TR, 2 e R 456 1 D S 4
B ANTRVRIAG b RO 25 O DR R 2 1 22 5, WP 7 B SR AN ), A7 387 B SO MR 22 3 7 B s ]
7E 0.7~1.0 g I AFEH . AR ALY, SHESBRCEEHNHEER, WHZKZN—
BRI K E 3R 3% 77, b /NK AR R, PR E RSN B AR A RS2 (LA 2) [15]. AR URX — W, Al
WSR2 RS, FINER R AR LS, AR RS, PR
0 2580 5 AE AR /N L, AR Sk fR B IR 7 5 B e

Table 2. Statistical results of ventilation rate, draw resistance, and total ventilation rate for cut tobacco filling states [13]

2 MAEFRSHBRESRE. SEREREIHER13)

B HrgEg cm’/g W BH Pa BEBREY%
/B 4 0.55 860.77 7.06
S ONI-] 5.29 0.7 1134.97 30.89
YA 4.53 0.63 1021.78 15.13
Pt w22 0.31 0.03 71.34 5.69
RSD % 6.76 5.35 6.98 37.66

32. BETESH

3.2.1. FEHERER

TEMEAE NG AT B (A O LR 7, MY E R R B HIREE  HREER RA g, oF
PG R B R RE rP P JUE M A 0, AR BE S RO IR TP A 35 0 (R DR RO 5 B M 22 e 1k
AEBREEMEW. BT, FREEEEG RIUEA R O IE B S BRI oy B s, &
G5 1 (RIS 2L ROANAHR BE L TR BEANR] 22 AU DM IR R B L R & e AR IME I RCR 45
SRR JEVER R INE, M ENE S R Y, R R L AR G B LN, AT )
FIIRCR B 52 22 AORURS O TR D0 2 Bt S A R PR, T i R RO 5 A o i L, 3
AR B P PERCR ZE R W R 16]0 LR B B IURIRKE , € SEAL A DB ] 75 DR PRl 1 1456
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RIS, SRR FE M, G MuE et Bt 4R 0t 7 REE R .

3.2.2. EHERERRE

FEHSZIEME B0 T 20rb s F M e (00 o6 D L3 2 v B 5 00 S B S R A o TR 2R, EL BRI P
AW A TR R ARG . BRI AN M SR B R R, RIS AN,
JEWE ) (eI fr s B I FE R VR s R ) 2 BB AR IR, BRI S AR R, B E TR
FESHIR N P2 A S, ATV B A 5 o 5 A AT S R0, M IR A F TR RSB 7 130°C~170°C Y Fl P f
NIEE . ARHEIRRX — 25, S0 R S N RS R e B, S I B AR IR
A RERTE T VEME S SCE B AT R, TR TS SRR — U [17]

4. BEFHXBIZESH
4.1. BRIEEXEH

4.1.1. BRENESH

VE RGP AR S B 4P A1, B4R IE M P R TN 5 & SR FRRE I B v g, B
R R BN WA AL NRERR . BRSNS REZ 8. HESEER, RS %
N FEEE W AZ T, RIS E S B B, SRR RFTHrdn; 2@ S/, W2 G
TS5 A0 T S e, N HAEAR I AR P B B ARRRAL M DA Bt JiE P 1 00 g DO )1 e kA
PR BTAT 2 R HE AR A0 AR AU 2 5 70 T M BB SR A, ok R SR o Rk AT okt Ih It R
H— M B R R PR M REHIIRAT R . IR A S1IRTE T B 0B AR, RAEWVIT IR FE ]
FLAE AR S R PERE I R2 I, Rt — 2B PPl T I SRR . Bl S AR PR RERIME T o SEBR 45 R R
R SARAM, ARG aRANKERET R EE T, &KEFEIETIA 83.23%; (EAH R
M, R RAN R S AR AR B MR SR R K B (TR IR FEK 16.81%, S TR & (= 1B PR 1) B AIK
18.03%, FKIHIHMGIERE R EFERTE, ReteA B0 smE MK TRIE SPTRCR: Iah, iR EaR4LH
B T ARFEE R R E SRS, PSR G BT M. 1A T4 6 56 1 D) R A st S it 1 T AT B3
RERAZ[18],

4.1.2. WERBRREHERARIERE

TEG AL T2, ] e 5 R A v 1) A ik B B e o R B s b i, R PR B A7 i
(IR — . AR ST AR R ) e B ROR I = RO 23, AT R b v B A -
EHEE FAELE 130°CT~140°C, BRI HIE 0.5~1.5 #0, K JJEFFAE 0.1~0.2 MPa. #51E 53
fEEAY, HR B DA, RENE, FORRIEPPER, MR [ 19]. AT
HRE, SSMadAr L@l MR E & SH, W= KO T R R, Bk X i e 5
P T (0 FAET B AR SRR T 22 99% A 1, A 2RI T 77 il IR 2 B A T A e

42. BRTEIZEH

42.1. BREESREM

AR AL IRAT A, R A AU P L R P S R, AN 5 A P R T A
UL, HHRMEFREIET. QEEEEEA NS R HE NS EETRS SEEERBART, &)
BE DR U 4 18 47 47 A B M 345 j = S B PR B AR s TS R 2B N AT BLAE P2 23, BERRIRBEIRAE P2,
PR B TR ) — Bk o A AT A = Sl 36 0628 R ML ) S8 P 4% 1 AE 8 40 300~400 L5538
XY B SEBLRCR 5 B R (R B P . 04, A lad i 51N SeRE (0 Sh ik s Ve & 15 O B e 2 R 48
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SIS WA P R R SR A A TR R 28, AR T AR R R e ], R T A P AR ) R ) gk
—B e T A E20].

4.2.2. HIFMIGALE SEEF

TEAS IR ELZE (R IR, bR U 1) o 5 2 ] P B R I 7 i A R I S BT A i, A
PLP= SRS TR B (0 R AR . MATMARHE R , T bs 5 fE RS IS AE TR e A B, A B i 2 I P A 42 i 7
1 mm LAY, FERZEBRR, 2&SEE—MK RERHI S EATT, SHREE PR SR,
FEIGZE [ FIRE S, DAAURREAE IEH KIS . RS AR T, B AR IER. B
TR, T G R 20 T IO T RS AR RARR U R &, AR R RS G 1 A 1 A R G S
WL RS, SO bR AL E RS HER e 5 R 3 SRk, TR TR R R e al s, i —B 3Tt 7
AT R S5 1.

5. &g

BRAET R AL T 2SHMENERER, HlL, BREERSHIIRE T ZSHOER R
SE T RTINS SR ARSCIE I [ Rk, UIg2., Jek, B, B RSO TR S5O
B, RUISLORHEES SR eI 2RI G M s AR E . DhRelt 5 e — Bk E 2R B RO
FOMIBRH R IROL BiE, W= AR AR T M, AL L - Bk - B3R e
PR, R RN L . DIL YR MZLSHTEE . IS 20 RASSKESHFP MY, FIAIELOLE S
TR AR DR S R B - S e L, TR “ 28 - i KAE, e Shlas
ARRBEFEA; K=, JPRIET A2 A R SE, RmIR ARz . BB SE, SLHl
DR K=, B CE - B - RET =0T, R TTIEMER L/ LR . BHARE
AU AT T e BELRR R AR AR S RO, ST B I PR I AR A, IR SN bR S
PRIEATIEA, AT MR AT R il ) 2 il i Vi 2
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