Instrumentation and Equipments {{#%5 1%, 2026, 14(3), 446-460 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/iae
https://doi.org/10.12677/iae.2026.143049

ZRENHLEN R M B 75 =474

¥oo@2, KBEL, ZHEL, oki2, X 812, BFH2, HER12
AR, Mo I EDRI s R A S,
2l B AL TR, bR

Weks . 20264F8 H12H; A HEB: 20264F9H19H; KA HHH: 20264F9H30H

=

A48T FeAk R BRI HL BT R 3 SRR % B30 BN R B B BRI, 2308 T B P A SR ETHLERAR s 7 U0 & o
ZHIMPT AR RS XEBEOR; 2RWR T EMUBRTERRSRA, B8 T RE R E K3 %75
%, MU THAHREARTITENAE, SEEBROEFLR. FBRESREBTEARNHEY . K
WHIER TR S TAL5.087%H, R T REWIERE ) BEEIFMETERLRRE XS RRERITA,
IF e o458 P SRABUR FS A 3 O L 28 0 I X R 0 R A AR B X

Xiid
XKEI, EDRIEFT, {648, EDRIEANE, ERIEER, E1RIE 3%

Review of Printing Pressure Measurement
Methods for Flexographic Printing Presses

Yu Yao®2, Shuqin Wut2*, Shubo Shil2, Xinru Dong!2, Ge Gel2, Yuxuan Sun'2, Jinge Mal2

!Beijing Key Laboratory of Digital Printing Equipment, Beijing Institute of Graphic Communication, Beijing
2School of Mechanical and Electrical Engineering, Beijing Institute of Graphic Communication, Beijing

Received: August 12, 2026; accepted: September 19, 2026; published: September 30, 2026

Abstract

This paper introduces the sources of printing pressure in flexographic printing presses and their
influence on print quality, and reviews the domestic and international research progress and key
technologies in the measurement, prediction, and control of printing pressure in flexographic print-
ing. It classifies and discusses the advantages and disadvantages of various measurement methods,
summarizes the dynamics-based modeling methods for inter-roller printing pressure, and points
out the deficiencies of existing pressure adjustment methods. Considering the practical conditions
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of flexographic production, advances in sensor and electronic technologies, the demand for preci-
sion manufacturing, and the implementation of Industry 5.0, the paper clarifies the practical signif-
icance and future development direction of direct dynamic measurement of printing pressure in
flexographic printing presses. It may also serve as a reference for nip pressure testing of machines
with similar roll-compression manufacturing configurations.
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Figure 1. Side view of the core structure of a typical flexographic printing press
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Figure 2. Data processing workflow for gravure printing
pressure data (redrawn based on Ref. [6])
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Figure 3. Photograph of a carbon fibre smart filament-laying roller (cited from Ref. [9])
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Figure 4. Direct, non-dynamic sensor arrangement (redrawn based on Ref. [12] [13])
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Figure 5. Experimental setup for indirect dynamic measurement methods (redrawn based on Ref. [18])
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Figure 6. Principles of printing pressure estimation (redrawn based on Ref. [20])
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Figure 8. Principles of measurement in grating sensor arrays (redrawn based on Ref. [25])
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Figure 10. Simulation results for offset printing cylinder compression (redrawn based on Ref. [32])
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Figure 11. Theory of pressure modelling in three-roll rolling (redrawn based on Ref. [35])
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Figure 12. Photograph of a five-axis flexible positioning mechanism (redrawn based on Ref. [36])
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Figure 13. Block diagram of decoupling, PID and cascaded control (redrawn based on Ref. [37])
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