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Abstract

Printing pressure is a core parameter in the flexographic printing process, and its magnitude and dis-
tribution directly affect ink transfer efficiency and print quality. This paper primarily investigates the
detection methods of flexographic printing pressure. First, based on Hertzian contact theory and a
series equivalent stiffness model, a contact pressure distribution model for the “printing plate-mount-
ing tape” composite structure is established to analyze the influence mechanism of the tape’s hypere-
lasticity on the equivalent stiffness. A dynamic pressure detection system is developed using the
RunesKeeRP-C30-ST thin-film pressure sensor (0.44 mm in thickness, with a range of 0~30 MPa), and
the basic calibration of the sensor is completed, yielding a coefficient of determination for the fitting
of R2=0.9976. To address the systematic error introduced by the sensor’s thickness, a comprehensive
correction method combining roller gap compensation and stiffness correction is proposed, which
reduces the measurement deviation from +7.3% before correction to +2.8%. Experimental measure-
ments are conducted on a flexographic printing machine under different impression settings to obtain
pressure data at three specific positions: left, middle, and right. The theoretical model calculations
show a small deviation from the measured values, with a maximum relative error of 6.1%, verifying
the effectiveness of the model. The research findings provide a theoretical basis for the optimization
of flexographic printing process parameters and quality control.
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Figure 1. Interface for determining the calibration position of the sensor
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Figure 2. Schematic diagram of thin-film pressure sensor calibration
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Figure 3. Contact detection model of the thin-film sensor

3. HRRAE RN AR R

4.1. ETRIEDHHRERLITHMERE

i PR P L 0 A AR AT I R, AR TR R B NSO TR AT IRV J LT 2% o AR IR AN o
PEIEAi 06, HE SRR 2 HE AT 5 ER UL RS, BRKRE RS N)E”
SRR, MARRSCRSR[18]. N TIHERE — RGRE, AR IET TR 5 AR A AR A,
R BB SR N HCSE TOUE[19] ESIARIER R A B I AR AR . (RIS R4 5 5 R IR IR RN

DOI: 10.12677/jsta.2026.144075 790 AR IRERHAR 5 8%


https://doi.org/10.12677/jsta.2026.144075

TR 5%

g =—"=f(P) )

FERO)VH &, ERERIRGZE, A« JERERAIBILRALL: mm), b, HREERECEGL: mm): £ (P)
HEGEFR AL W) F BT B AN A o dr, SEBRIERMRIRIER 5, S BCE B 6, (55 AT AL
PAUR AT RS

é‘rear[ :5S8t +h30 |:1_f(Paxp )j| (10)

fER10) P, HIRRIRIRIE(HAL: Pa 5 MPa). CANURIES P, RRETABERE R,
H1 6, P AER SRR P, o AWFFCRHNIEAURIRZ R AP ILSLIE IR P, » FISRIEJRTCAL AR T IR sk
P AE20]. BRI, BOEAIEAEMESR PO = P o SRR THSLENRUE B R R0 R R PY, 4
E EDRI R A (AR AE M), T SEERRAE 24 BARAS FROSRIG FE BE 5,,, (PY)) . GRS TR eS8
B AL LT 20

o

e (P) =0, <€ (11)

et

Horfr e AYRSORE BE (1 1074 mm). BT HT: EAWE, RIERZREERSNE PYY, HERSL. R4
WS BRI Y FLSE R 58 P, o ASHHE S0 108 R B8 SR BE B SO iR 0 0 2 35000 7 2F 1 3 1 T LT T4,
{HIXIEAR G RS () BRI B . I RS AL RS TR, BIRR T b, ORI RGLRZE, WE T
TZAME T VEAE R PR AR 5 5 A S B ) 1 o
4.2. EEEHREEENNFEIE
BT ZEN AR, RS - B - i =B R A S S R R N
1 hp/Ep +h |E +h |E,

Ee.[f’ hp + ht + hx

(12)

T A B AR (L EDRRR A A 02 A R B IR 3), RO B, WAL BB bR RPEBER, ol1 T L3
PRI E, 52K TR E, IRH £, , 31 MEREG 1 RGN R £, B K T AR E,
SRR T 22 SR X S 5 B RRRE R, A B B BL9C . O T B TE I — o
SARIOIRE, Nk, 3IEIE RAL B RFAE SRR RO A7 DR S, $0S P 3 5 0 SR
KRB N

Prm] =ﬂ'Pm (13)

RO3)F I AL IE BB AR _E R T 5L A o B 25 RO B e . o T
SN T IR (IR - VA 2 (O BRI B0 S & M 2 (i . 3T % oA R e
W, TGO P R B R A OB 2, LS ORI L £, 5T R (BRI LR, E, 72 1E
R R DI 8 1A T 1 A S

E(’
ﬂ=Eféﬂ%#%%w) (14)

KAY P by E 3RS KRR SRR 2SR g IR E W 5, T2 A T 5 R 42
TRIZ 5 B33 Ai) AT R @ VE S A A ) B

DOI: 10.12677/jsta.2026.144075 791 AL JRAR T A 5 N


https://doi.org/10.12677/jsta.2026.144075

TR 5%

5. ¥ R G LEiE
5.1. SR E&H
SIS EZE MR ERRINL kAT, FESHNE 2.

Table 2. Main parameters of the experimental equipment
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Figure 4. Modeling of the impression pressure adjustment mechanism
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Figure S. Theoretical vs. measured values and distribution of corrected data
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