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On Droplet Spreading Mechanism on Ink-jet Paper
CHEN Jian-feng, TANG Zheng-ning, LI Jun-feng
(Jiangnan University, Wuxi 214122, China)
Abstract: The phenomena of droplet spreading on ink-jet paper were analyzed. Two procedures of droplet spreading
were discussed based on the test data. The deduction of hydrodynamic model was modified based on the influence of
paper surface heterogeneity and roughness on spreading behavior, and combining with the experimental data.
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DR8P E-MYBURFEDRIA, MEUR F- 0 Ysv—Ys. =Yy —cos 0 (D

EEIRPBEFMKOVD R F MR, DRI
KEVRISIFFRER  MEEFRMEIERNDZER
Mo TSR ENRELIRIFKARI R EHT
= BB REBNREIRIRMHAKS B HBENKIX
HEAYIR,

BARTKEBRARREEREFA 2 TRAVISI
BRE, BRI N RS DS E) DFRE, 2 &
ARAAXAIETRREERANOI, BB EET
BRREHTHESS, BRRBRER/RRBSXRE
BHERMIRA— B R EEEE  ZLESZ 0
BIONNBER,

AAREZBIRAC NFZ R DS )02
BRA AR SRS D AT EIR AR oK =R B =
R,

1 REHERDNFNER
1.1 #HEKBE1E

EIERRE, RE A AT RO PUBYZE
TORERIEIR .

i B E: 20120905

FIVRIR S ERE =B A% EHFEK I8
Y, 0 NTRAEEMA vey , va Yo DBINRSE,
RE SRAFREK D, MAAEFRREP, 25N
TJUBEBENR/IMESE, IHBHEETSIF.

E =y Sy =2mRy,,(1-cos )

Ey =y Sy =Ry sin” 6

Ey, =y« Sey =const—mR y  sin’ 0

N EBRE, E=E,\ +Eq +Eg—min , 1X1FE]
IEI(1),

AN R B“FRE” BN FRHMER YR, &
HEKMER L, S BNWNHREBER, NI “HH
T2 RiE AR VT R REAA 0 AU N RAR:

V=ﬂ§3(2—3cos O+cos’6) (2)
RERBR, = o<1, ENOSHE.
13:(%}) o (3

1.2 REPHNEFER
EFYE Voinov A Cox HES ™ ZETIAN
HRNEFEDRIAOISHREEUTH, BRI o R

YEZ B : BROVEE(1987-) 55 VLA M VLR R A | B0 ERIE AR



W T  PACKAGING ENGINEERING Vol. 33 No.23 2012-12

130 .

B EEMAECHNEZRE D, ZEERIADN
AEBINIXE, BN EEET—TPEXE, £IMND
X3, N BEHRARI NF GO FREAZ T 2IFARTD)
8« 7ok 15K ; A BRI, 2R BRI R AN EY
BOREAIMEBENILED SR, ARNEHAE
W (Ca) FIZRNA (CA) /T 37/4 BY, Voinov K Cox
HESEUMREL.

X0 =x (o) Can(

F

4

E, RN (6) = %f: [8/sin & — cos §1d 8
WF A (CA)/NTF 3n/4 BY x(O)NFTF /95,
Rt () RT#{TEN, XBT ca:%’,aﬁzmﬁ@
IR :

dyn N 3 N L eq N 3 v L
CENICE i9Caln(LFj =65 i9v(zwj ln(LFj
(5

0. FSAREFREREQNER, ASKE
BRERE v BRE;n, BRAKE;y, BRIANK
5K 7I; 65" 10 03 DB 2ol A @ BAE; L A L,
DAIBTMSAHRRKERE,

WSTAARED DS BUN B 2R VB2 it A8 B94RI
IVEEREE, B(5) NI REERE SEAAEITT
R, H—FOESE, ER¥ R EMASH
BEXAR:

Roct""e foct (6)

TEHE/NRBP, XTRABK 2t
Uk, AR NFEISEEERBRRM, X2T8)
REZRE,

1.3 DFENFHER

ST NSRBI, D S o) NFREKRER
FORFERL, MER T BIABIE, BRSSEBHETERE
WL HRREHOIZDSIE.

Yiv eq dyn
ZNSkTC cos O —cos O )} 7

Pk BIORZEEE; NV ERMRE; A 2K
WRZBERE; < SEERE, NIFSaaoy
RO, A=/ VN o TRER(DMER2 PSRBT
SO,

YR sinh BB, F(7)HIUENKI:

vS=KO/\exp + ’yFV
2N'kT

-3/10

v, =2K0/\Sinh|:i

(cos 03 —cos 92;n>:| (8)

XAE, Bl log v A y,,(cos 65 —cos 3" IHITHE,
OBE—FRKN 4.606N'kT BVEL, BS/E.
log v, =log(k°A) 9
EEREDSH & SHENERGHEBRE
AG, MR, RATN:

0 _ H _AGI:
“ _(h)eq{JWkT (10)

AP h BERATR S, B NFEE(T)
TJRARRE DSBS SRR, E—PT#ES
B, 2B EMASNENXRA:

Rt Goct’”

1.4 FEREEEVER

£ Wenzel BRAD SRINIETE SRIA TN OHZ=B
X8, XA E B SREER, ZRIEAR TR
EEBER, B 1a, EHRATUN:

Cassief&

(11)

Wenzel {5

£ O

K1 Wenzel 5 Cassie FiEI/R 2 K]

Fig. 1 Schematic representation of Wenzel and Cassie model

(12)
.0 BRIEMA; 0, BN EREAB(TX
BRNERI—HR) ;r EIEEEZH, CRRBEIR
KEALBTIUERBENE D, BRIE Huh SABIHT
R, Wenzel RAVXEHTTTEMAMNE (T XERE
RX =) BYZRE,
f Cassie 2RI YR 1b I REAZREMND
WY TS, MY SR T-RE N5, B, REE
RN FAEEREHRELINL Wenzel EAVDHIRE
Ro ZEBANERRIENRE, Cassic HESH S

AT
cos 0, =f, cos 0.'+f, cos 6,7

./, RS 0, EIREDN,

cos O=r cos 0,

(13)

2 SLW5IWE

KPR X E @I 2 fP/5 0 —Rp
BB , — AR RGBT —RIACAKD) DiEE
IRIBERET(ASA) , EFIANEBHEAR, SFAER B F KR E



PRENERAE TR R AT IR0 (4 R AL A 5%

= 131

FBERN 1% ; Z—IPEXREMR, RAR—RKRES
SEMTIR O 15 -BRERBT (SMA) AR, AETHEARIR
HABNTRENFXPURE , REFARBEI NS4
— T RE, SFHUATRAKEMERETEINX 1,
x1 AEKKMIEXRSH
Tab.1 Physical properties of papers
AKD  ASA JEMP SMA L HIBEEE

{6/ 0CAH200 FUFASEANEIIS RN S 455K
ERBENDSEANERYE; @I — 10 mL BY
BT KT E R ERRRE; B ERANER
BSKo
2.1 R EEmmA

RBIES BIRELK -, REEME B% (R
BEREER) ARSHBXANE 2, BFHBEE

i )
/(kget™) /(kget™) /(kget™) /(kget™") B/ pm / pm pgd’/y £ 1.3x107° ~2.2x107° 2[5, AN E N
ASA (4 1. 1.2 .9+0.2 N, o NN — 1o
N 1 g B » 2 zg . REOHATRE, RLESRETR T BRIYE
(45/0) . . -7%0. =« % - 7 - NS (m}
ASA g 10 2% 08 11 54502 &2 ﬂiﬁﬁﬁ ,E\Dﬁ[ﬂ%i&(z)EELT%HMQEBS%MO
ASA<38/1_3) 1.0 38 1.3 1.1 5.7+0.2 2 EB—\\[:H 2 ?ﬂ%%o %_ﬂ\ﬂ}F%,T%%@\%—Fﬁﬁ,ﬁ
AKD 1.5 1.0 5.620.2 BNELARRIEN , BBAREANRIF AL, &
AKD 49y 1.5 44 L1 6.420.4 B—TIURERN, RBMIBEEMEIRZIN e
ARD 210 1.5 32 1.0 1.0 6.0:0.2 fuEm, BMIX—UEKRFAKTRERES YOI
AKD + e . - o
wno 12 i 16 09 68403  pwE BIBRETSERAYRNR®E., £
1207 4.0 l4r
2
:100;,;2\( ) 39 Ll .. . Y,
S B0[ s 38t | = 10}
£ F oy, £ .| £ gl
i 60 Trres £37 g
T:—‘é' 40 * X 3.6k = 6r
20 35 M|
0 ‘ - - . 34 - 0 -
10 20 30 40 0 10 20 30 40 10 20 30 40

i) /s

Hif ] /s

Hif ] /s

B2 FeULshhsn A B ARSI R Y R

Fig. 2 Relation of time with apparent CA, baseline, and droplet volume
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Fig. 3 Effect of surface chemical composition

and roughness on the spreading rate on paper
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Fig. 4 Relation between apparent CA and time of several papers
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Fig. 5 Dynamics of droplet spreading
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