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Observation of Coalescence of Two Polyisobutylene Droplets in
Polydimethylsiloxane under Large Step Shear Strain

Kenzo OkAMOTO, Ryota TAMURA, and Masaru ISHIKAWA

Department of Polymer Science and Engineering, Yamagata University
4-3-16 Jonan, Yonezawa 992-8510, Japan

We observed collision and coalescence after application of large step shear strains for two polyisobutylene (PIB)
droplets in polydimethylsiloxane (PDMS) matrix using a stereo microscope. When coalescence occurred, interface
vanished in an overlapped area of deformed droplets. Then a single droplet recovered to spherical shape. Time necessary
for recovery to spherical shape with coalescence was longer than that without coalescence. Coalescence was easy to
occur for larger strain and smaller d /r,, where d, and 7, represent initial distance between centers of droplets and initial
droplet radius, respectively. In the case of shape recovery without coalescence, the distance between the centers after
shape recovery was smaller than . Time dependence of shape of droplets was similar in both cases with coalescence
and without coalescence. Ratio of length of overlap, [ ’, to length of semi major axis, a’, in view perpendicular to shear
plane determines occurrence of coalescence.

Key Words: Coalescence / Large step shear strain / Polyisobutylene / Polydimethylsiloxane

ATYTRRERICEYERSE= 2 BEDE—BEREDOEHE
A R=, ERORK, B

(FfEsz PR : 2001459 H 28 H)

1. ¥

[l

B OE BRI EEN LoDt T A hv—%
TLy KT HENERTHD Z LBMBN TS, DD HH
I C=T A h~—T VL v ROKEEITY &, FHEMtC
LV =T A b~ —FEEA LR IPERE I LW R
EHZDHZENRDHD. D FHMAAMICBT ST A h~—1d
O HIRREITH O HEA—ICLWvikER EEZ LN D
DT, Y FHEAEO T T R N~ —OFd % B X EERRIE
BED B B2 155 72 IR BN F ORI O 53 3ds L VG —
DOHREZ AL NCT DMERD S .

R KRB 2 5.2 1~ & & 0058385, o
2B SN TE Y BAEE TICEARNZSITHS 2
o TWD. 99—, IRRNEZE L L 05— mfEEzH-
THIgRI 7 <, E22 - =N ED L D RERICKREND
DONHEY L Dhro TH7u.

AT CIEE S FHA D~ N U 7 ZARD2 -S04y T
\CAT v PIRKER & 5.2 72 & & OfFfZe - 64— LIBRIEE D
WA B LREO G —% X 28N 2 5 0N2 T 5.

TR T RE w0y 7 T F

T 992-8510  [LJE SRRk 4-3-16
Phone: +81-238-26-3043

Fax: +81-238-26-3410

E-mail: kenzol5@yz.yamagata-u.ac.jp

2. RBAE

HEHZRY 4 V7 F L @PIB) (R YA = 24EH) LR
U AF v ud o (PDMS) (b TERA 1) %
FN =, 23°3CTOE o AW 13X AL£4187.8 Pas & 1.08 X
10° Pas ThH 5. ~A 711 V2% T PDMS FIZPIBD
W& (CERR267~277 um) & Z2fED, 2BDART A K7 F A
IZHEATS. EX12~1.5mmDAR—Y %X T4 K75 2D
AR, EBHFREIOELNEIL L2V L 21 Lz, R
T, FERE0 CTHRERIIC T E D OT BN 0 Z D% O 7
DOREIPENLRWERE [RT v PIRER) LIRS E
1295, EREOREZIFIT3CITED, R 2EATZ TS
AMLD — 5 % I O HODE] &R SO & SEATIC TR CE Y
Zlicky, 27 v ARERE SN, FEREEMEE
(Nikon; SMZ-10) &£ CCD# A (Nakamura; IK-920N) % F\»,
WA (T70bh, ATA4 K77 A0Om) ([ZEERIFHHN
DM O - & BEEBELET AT — IS LT,
ZOB, M 20FTHOEIIT T ARDLITENTZA kv
PR—DNLE % FPEET D Z & TRRZEVEE THIE L7z, OF'H
Z Nz % BN 2 RETRICIZIRBIHE 3 5 AIREME 1L & 5 23,
PIB,/ PDMS O S i#i#E /73.1 mNem™' % AV T Palierne D ¥ 7>
HEHAE L7z O ORERRFIRE 175 s (RIS 12267 um D &
) AR SEVER TOT HEIMZATND DT, OFTHh
Nz RN E&EOBREEITE TS, 27 v Rkow

45



HARLVAw =525 Vol30 2002

(b)611s (g) 616 s

(e) 1691 s

Fig. ~ Micrographs of PIB droplets in PDMS matrix under step stain y = 4.58. d/r, = 2.29 (a)-(e), and 2.68 (f)-(i). r, = 270 um.
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Coalescence diagram of PIB droplets in PDMS matrix. Circles
and crosses indicate coalescence and recovery to two droplets,

respectively. 7, = 267-277 pm.
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Time dependence of a’/r, and c/r, of droplets at various d,/r,. y =

4.58,7,= 270 um.
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Time dependence of / ’/a’ at various strains and distance between
droplets center. Open and filled symbols indicate coalescence and

recovery to two droplets, respectively.
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