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Squeezing Flow Successively Generated in the Normal and Reverse

Directions in Polymer Solutions
(1st Report, Experiment on Transmitting Forces)

Takatsune NARUMI, Toshiyuki YAGI,
Tomiichi HASEGAWA and Ryuichiro YAMANE

In a pool of solution, an upper spherical surface is first approached (or separated) and subse-
quently made to separate (or approach) relative to a lower flat plate at a constant speed. The
transmitted forces are measured, and the following are observed. In the cases of Separan solutions,
the measured force overshoots the force estimated by viscous stress at the inception of the subsequent
squeezing when a pause time taken in transit between the two squeezing is sufficiently long. However,
when the pause time is short, the overshoot in the subsequent squeezing decreases because of an
unrelaxed part of the stress produced in the preceding squeezing and the stress generated in the slow
squeezing due to the springback of the load cells utilized. If more than 20% of the opposite force
evaluated by viscous stress is unrelaxed and left at the inception of the subsequent squeezing, then
no overshoot is developed. In the case of PEO solution, whose properties are similar to those of the
Separan solution in steady flow, the force measured can be predicted by the viscous stress alone. It
is considered that there is a difference between these two solutions in the molecular size of the
polymer in water.

Key Words: Viscoelastic Fluid, Non-Newtonian Fluid, Unsteady Flow, Polymer Solution, Squeez-
ing Flow, Stress Overshoot
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ThHH, M 3DFRTH?, £, BEMER
SR TSN/ At/ L CUUNE . OO
(70} =1im e lim (3)

c0 C
TEHESh, ThiZBAITORE c LIEBROKE 7
DR S BBHEE 7ep/c EHHELAFET 5210k
STRDOND, BB, s ZBFEOKETH D, 70 12
HISETH 5, PEO AKBIROBEERE T HHUS 1K
HTEN, ZOERESIAT S L, [m]=25m'/kg &
%%, NaCl % 1000 ppm /12 7 Separan K& # 2B
LTrA X b)Yy 224D RFS-I1IC & D B AN
BEREL, rsp/c ZROLERERLICRT, K1 o
& Separan @ NaCl 1 000 ppm KB IZxt T 2 BH
£ % 11m%/kg & L, Separan D3 FE 2 HEHAIC
7.5X106 32 &, R(2)H» SEHEZ T NaCl KiE
WD Separan T#10.7pum, PEO TH X # 0.35pum
LB, 5, ZOELSBIFHERITKRED
ROKEEEL TR ELLEEDHFIEDIZDD
5®2ERE KD T 2 &, Separan T FDEHEDH S
iz PEO ® % h izt~ NaCl 1 000 ppm A& ¥ #§ &
TYBERELI LIRS,

Separan 500ppm H [\ !
+ NaCl 1000ppm \\\\\\\\\\\ —7, ME FRTCRLE-BER TN TEERET
— Va um/s '§§§ H3) ¥ERT L, BRI &z 25 FHIE
Ju. |V -70 \\\\\\\\\\‘—Se aran 500ppm | ‘ ' }
=15 AN p PP ..
Q 23 ° 4 oY ¥ PEO 2 000 ppm @ iZ 5 %3 Separan 500 ppm + NaCl
] S -20 9@{—V 1000ppm £ D bR BBV I L b, ZDORER
Fp(ty==) EHEEEZOE EE-TRRL SN2 BB LOR
Egi . w\/r Fe(critical) =
o L §§§§§§§%ﬁv ‘ # 1 Separan KW ORI
20 [fael 1 /s Solutions (% k)

B 12 A4 —XPhicBiIs4t—nyva2—+BF, L
FDA =Ny a— b EEBRTLIOLER F (Se-

paran 500 ppm+ NaCl 1 000 ppm /K&#& ; V )

Separan 10ppm + NaCl 1000ppm
Separan 50ppm + NaCl 1000ppm
Separan 100ppm + NaCl 1000ppm
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(1EH7:0 DBIFOLSEHER]) B OOBEKRTH
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ma, 0L RKRRTOAFORNCEDEUCLE
BT FAT —NLDKE W Separan D i 5 234& A
BOLDRENKE LD, 7 Separan 73 F 3D
BROREN LA FHEOESIC AKX HETL L
Z6N3, DX RHTFOLENY DERPERWINEE
DED 1z PEO 2000 ppm KERTA —/¥Y 2 — b
M4 ¥ 3 Separan 500 ppm+NaCl 1 000 ppm K&
WTE— N 2—bDHETZLVIBOMNELT S
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TA =8y 2 — FREMNFEF IR TV 2 0 BHFIBE
DHIBELVFFOLENDRPERNIRENKE L
HrEZOHND,

4. #& L]
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DRI20% U Lo R EDHENREEMICE > TV

i, B¥EOEBTA — vy 2 — bEL R,
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EhhanzZErreRLE,
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