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Reply to Comment on “Preparation and Enhanced
Electrorheological Activity of TiO , Doped with

Chromium lon 1000 4

Hong et al. commented on our research resblgsanalyzing
the data of the flow curve for a 10 mol % Cr-doped 7iO
electrorheological (ER) fluid via three different constitutive
equations, including the Bingham model, the De K&ercotte
model, and their proposed shear stress model. They noted thafg
their shear stress model provided a good fit to our data compared2 100{ 4
to the Bingham modél.Indeed, the Bingham fluid model is ]
the simplest model to describe the complex flow of ER fluids

tress (Pa)

under electric fields, and this model involves two regimes, the T
pre-yield behavior for shear stress less than the yield stress and
flow or post-yield behavior for shear stress beyond the yield Ba s o014 . o 100 1000 10000

stress. In fact, many experiments have found that the flow curve

of ER fluids should consist of three regions, pre-yield, yield, )
Figure 1. Flow curves of shear stresshear rate of the typical 10 mol %

and flow regions. Specifically, th.e yl(.ald p_roc_ess IS nOt sharp, Cr-doped TiQ ER suspension under 2 kV/mm (triangle) and 3 kV/mm
and complex shear stress behaviors in this yield region are oftencircie) electric field (volume fractior= 18 vol %, T = 25 °C, measured

found# From the flow curves as a legog plot in a wide shear by a CR mode with Therm-HAAKE RS600 electrorheometer).

rate rangé€,some significant deviations from the Bingham fluids force becomes dominant over the rheoloaical behavior. How-
model can be noted. Figure 1 shows the flow curve of the shear : . . 9 ;
ever, in region Il the competition between electrostatic and

tr hear rate m r th ntroll hear rate m . X .
stress-shear rate measured by the controlied shear rate Odehydrodynam|c force results in complex shear stress behaviors.

in the 0.00+-1000 s* range for a 10 mol % Cr-doped TiO Therefore, the shear stress behaviors in region Il are interestin
ER fluid under 2 kv/mm and 3 kv/mm electric fields. Three for an unélerstandin of the ER res onseg and microstructurg
different shear stress regions, which are marked as regions I, aing resp L
: ) : change of ER fluids under electric and shearing fields. But the
II, and lll, are shown in the figure. In region I, the shear stress _. ; ;
IiBmgham model does not treat this region well. Therefore, we

increases with the shear rate and reaches a maximum. In regio el that the imoroved model by Choi et al.. which can accuratel
I, the shear stress decreases as a function of shear rate below P Y " Y

the critical shear rate of about 20gor 3 kV/mm and 10 st Freat th_e shear stre_ss in this .IOW shgar rate region, may be
R . - S interesting for deducing further information to better understand
for 2 kV/mm. This critical shear rate increases with electric field

strength (as shown by the solid line in the figure). The behavior thed cha?ge .Of mgro§truc¥ynz and ER properties of ER fluids
of stress decrease in region Il is deviation from the Bingham under electric and shear fields.

fluids model. Finally, the shear stress increases again with shear
rate in region lll. It is well-known that in region | the shear
rate is very low, the fi_brous structure of ER fluids is n_ot_broken_, Institute of Electrorheological Technology, Department of
and the shear stress is dominated by the electrostatic interaction  applied Physics, Northwestern Polytechnical Lbrsity,

among particles. When the shear rate is very high (in region Xi'an 710072, People’s Republic of China
1), the fibrous structure is broken fully and the hydrodynamic

Shear rate (s”)
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