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Series Solution of Ink Penetration Pressure Distribution in Compressible Paper
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ABSTRACT: In order to solve the problem of selecting prepress printing parameters (printing speed, printing pressure,
etc.), a series solution of ink penetration pressure distribution was proposed. Considering the change of paper compres-
sion, the series solution of the time-space evolution of ink penetration pressure distribution in paper was derived using
one-dimensional seepage equation; based on the numerical solution and experimental data, the numerical experiment of
ink penetration pressure distribution in printing process was carried out, and the time-space evolution equation of ink pe-
netration pressure distribution based on experimental parameters was established. The time-space evolution curve of ink
penetration pressure distribution in compressible paper was drawn, and the time-space evolution simulation of printing
pressure distribution was realized. This paper presents a series analytical method of ink penetration pressure in compres-
sible paper, which can realize the quantitative analytical calculation and simulation of the spatial and temporal evolution
of ink penetration pressure distribution, and provide a theoretical basis for the selection and design of prepress printing
parameters.
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Tab.1 Permeating depth of printing ink in 200 g Jindun copper plate paper pm
F/N
vi(m-s ")
400 500 600 700 800 900
0.4 31 32 34 35 37 40
0.5 29 31 32 33 36 39
0.6 28 29 30 32 33 36
0.7 27 28 29 31 32 35
0.8 25 26 28 29 31 32
0.9 22 24 26 28 29 30




a2 15

R 3sh 25 . T T 4 AR 5K mp i 2538 08 T 3 23 A 19 R - 145 -

MR 1 AT, A5 203 28 2 B R A I A o B
S JRE R ), B AR g AR 8 R i ik 8 2 15 TR
K5 AR B BRI 3, BT o 38 AR 8 18 TR
[N

4 FEMEHFHBSEN SR
CRY

H AT, 2EED R Tl Hh il & A X 45K 38 3 00 I &
Tk, AT BN HIE B BLR 27 7 AL 0 B
HIB B . SCHR AR B B IR (E, h ek
[9, 101 MR ACEK B AL L 1R 5 ok SE B AR 5K B FL L IR 1
B, THRABTEL CEP R AR AT B SE I i 45 2R ) 0=40
mN/m, u=65Pa's, ¢=2.0 uPa' (o, u M c.F351 M
S5 FR K T BT ISR AE B R 1 FACTKER & R i
). HTOABRB A ENREA M, haE A —
FE RN YE, PR B R R Y B R R AR AR AR
JEED Y 58 BE AR ALY o BV BRI B AN AR B R R[]
WAl BE SR BEEN AR 1k, UL E A H k&G
7 S BB e B () Bt B P AR AR P BT T3 o % R —
FhARLS A AR BT A5 1 SE gl s 245 R L3 1, 7E 6 Fb
JEJIRN 6 Fofv B R B 45 1 0 22 45 219 AR B m VR B
(36 %L HE )o X 88 i R 8 i it R ik — 25 R,
A FH I SR 5 O R N R SCHR[9— 10198 L L
FIT B, TR AR B L k,=klp, FRHTER
Bk, M3 (18) 22l TS 7E4RK B B 1 i 25
HAEEhZe CILIE 1), fhIE 1A%, RIS 0.4,
0.6, 0.8m/s, EIFEH 400, 600, 800 N il ZETE 200
g ZIEMAGK T BB S EAMNL, HEMERT
THI SRV B S (R AR AR A O, 2R A T &5 o &
B L A I AR ATV AL B AR R o

30

25

20

15

X/um

10

t/ms

B AT R4tk ihid if il S i 3 S A
AR A B R Akt £k
Fig.1 Instantaneous change curve of position coordinates of
moving interface of ink front in compressible paper

A R 45 46 A A [ B 0) 34 88 ) 84 233 0] 43 A ih 2%
(DL 2), XFRIFTERTREE 43510 0.4, 0.6, 0.8 m/s,
MK F1 4 400, 600, 800 N i}, JHARLE 200 g 4 )54
YCH B B2 (R o0 AT, 2R B2 [0 B R A R 2 b Ar
o TENNEENIITF AR B B, M ZRAR PR IR B R, X e
ER R 7 /R, ELB 2 0 P98 385 1 45 3 ( Bl 1
N0 Bk LEIBE ), MRS AR, X
— AR R TR UG T2

1.4

"""" =2.6 ms
1.2 =—===5.1ms
=12.6 ms
1.0+
o 081 %
S (F=400 N, v=0.4 m/s)
06
0.4}
0.2 ¢
0 5 10 15 20 25 30
x/um
a
1.8
------- =2.0 ms
1.6
} === =39 ms
14}% t=9.7 ms
iy
1.2+ 35w
w\
o Lof Y
E 1\ (F=600 N, v=0.6 m/s)
08 3
],
0.6 -
04
0.2+
0 5 10 15 20 25 30
x/pm
b
208 e =1.8 ms
——— =35 ms
=8.5 ms

150

(F=800 N, v=0.8 m/s)

p/MPa

1.0¢

0.5}

0 5 10 15 20 25 30
x/um
C

P 2 FEANTR] I 22 AT 4 4 e v il sl s 5 ) 2 1)
I3 2%

Fig.2 Spatial distribution curves of oil pressure
in compressible paper at different times



- 146 - f1 %% T 72

2021 4 8 A

AT 45 ACAE AN [R) 25 (] 457 B 1) v B8 i ) S s A% 4k
HZEULE 3, MEDRIEEEE R 0.4, 0.6 m/s, ENRIHES
4 400, 600 N B, 200 g 4 5 Hi 403 5518 17 1R o B A
AL, IRAEIN R I 46 9 — B st ] N Ab T 7K P2 Ky
TE X — B B[] P i B 0 A Bk i s [ &, e &
B R BRATS Ry JC BRI Z R i ( RIRI AR o ), 455
S K 7S (A7 B, D00 o e B3 s 1) 7 3 7 28
[ECEIRS e

0.40

—x=9.2 ym
035+ = =x=14.8 um
----- x=18.8 um
0.30 ¢

0.25 +  (F=400 N, 1v=0.4 m/s)

p/MPa

0.20

0.15 - ,—”

0.10 e

0.50

0 1 2 3 4 5 6 7 8 9 10

0.55

—x=9.1 ym
= =x=14.5 ym
0.45 | weeeeee x=18.3 ym

0.40 |
035+ (F=600 N, v=0.6 m/s)

0.50 -

p/MPa

0.30
025
0.20

0.15 | el

‘‘‘‘‘‘‘

0.10 e

0.145

0140t s ¥=18.3 pm

0.135
0.130 | g
(F=600 N, v=0.6 m/s) 5
0.125 |

0.120

p/MPa

0.115 | s
0.110 |
0.105 | ’

............................

0.100
0

B3 AEANTR]ZS Al B 0] He 40 455K T 28 H i i BV A
Akt £k
Fig.3 Instantaneous curve of ink pressure in compressible
paper at different spatial positions
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