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|}=Hx@=H w Ovm|t u=Uwv C@=F |WWm |wQ}v l} pw] QO |WWm |wQ}v 'Ovm|t
QiY CtU x@ |WWm |wQ}v C}=yv QO "OwW|t pkDvt Mv |=yDv= x@ xrLQt u}= QO

"Ovm|t CmQL
|}=Hx@=H l} QO |DL=Qx@ QoPwiv 's=N h=}r= xvwtv =@ \@DQt hr=7 pmW QO
OwB wQ=D uwJ s=N |xJQ=B QO "Ovm|t Qw@a u; u=}t R= w xOR Q=vm =Q h=}r= OwB wQ=D sm
h=}r= 'OQ=O OwHw xJQ=B OwB wQ=D u}@ |tm l =m]Y= w Ovvm|t CmQL xv=O=R; xJQ=B
=yMv w Ovm|t Pwiv h=}r= OwB wQ=D u}@ QO |DL=Qx@ QoPwiv w OvRer|t sy Q@ |DL=Qx@

[17]"Ov=xOW xQ=B w xO}Wm ,qt=m xJQ=B pN=O R= |DL=Qx@ h=}r= w
p=}U w xOvwWCNU p=}U x@ xOW xDWe; h=}r= O7 w G7 '?7 pmW QO

CWwv=B
1. shear thickening 
uid

�References� `@=vt
1. Lee, B.W. and Kim, C.G. \Computational analysis of

shear thickening 
uid impregnated fabrics subjected
to ballistic impacts", Advanced Composite Materials,
21(2), pp. 177-192 (April 2012).

53



"""xD
i=@|

}xJQ
=Bh

=Oy=
QOP

wiv|
@QH

Dp}
rLD2. Kalman, D.P., Schein, J.B. and Houghton, J.M. \Poly-

mern dispersion based shear thickening 
uid-fabrics for
protective application", In: Proceedings of SAMPE, Bal-
timore, MD, pp. 35-38 (3-7 June 2007).

3. Egres, R.G., Jr., Lee, Y.S., Kirkwood, J.E., Kirkwood,
K.M., Wetzel, E.D. and Wagner, N.J. \Liquid armor':
Protective fabrics utilizing shear thickening 
uids",,
in Proceedings of the 4th International Conference on
Safety and Protective Fabrics, Pittsburgh, PA (26-27 Oc-
tober 2004).

4. Decker, M., Halbach, C., Nam, C., Wagner, N. and Wet-
zel, E. \Stab resistance of shear thickening 
uid (STF)-
treated fabrics", Composites Science and Technology,
67(3-4), pp. 565-578 (2007).

5. Lee, B.W., Kim, I.J. and Kim, C.G. \The in
uence of the
particle size of silica on the ballistic performance of fab-
rics impregnated with silica colloidal suspension", Jour-
nal of Composite Materials, 43, pp. 2679-2698 (2009).

6. Kalman, D.P., Merrill, R.L., Wagner, N.J. and Wetzel,
E.D. \E�ect of particle hardness on the penetration be-
havior of fabrics intercalated with dry particles and con-
centrated particle-
uid suspensions", ACS Applied Ma-
terials & Interfaces, 11, pp. 2602-2612 (2009).

7. Hassan, T.A., Rangari, V.K. and Jeelani, S. \Synthesis,
processing and characterization of shear thickening 
uid
(STF) impregnated fabric composites", Materials Sci-
ence and Engineering: A, 527(12), pp. 2892-2899 (2010).

8. Yu, K., Cao, H., Qian, K., Jiang, L. and Li, H. \Synthe-
sis and stab resistance of shear thickening 
uid (STF)
impregnated glass fabric composites", Fibres & Textiles
in Eastern Europe, 95(6), pp. 126-128 (2012).

9. Baharvandi, H.R., Khaksari, P., Kordani, N. and Ale-
bouyeh, M. \Analyzing the quasi-static puncture resis-
tance performance of shear thickening 
uid enhanced P-
aramid composite", Fibers and Polymers, 15(10), pp.
2193-2200 (2014).

10. Feng, X., Li, S., Wang, Y., Wang, Y. and Liu, J. \E�ects
of di�erent silica particles on quasi-static stab resistant
properties of fabrics impregnated with shear thickening

uids", Materials & Design, 64, pp. 456-461 (2014).

11. Egres, R.G. and Wagner, N.J. \The rheology and rheo-
SANS microstructure analysis of shear thickening acicu-
lar precipitated calcium carbonate dispersions", in Pro-
ceedings of the XIVth International Congress on Rheol-
ogy , Seoul, South Korea (22-27 August 2004).

12. Srivastava, A., Majumdar, A. and Butola, B.S. \Improv-
ing the impact resistance of textile structures by using
shear thickening 
uids: A review", Critical Reviews in
Solid State and Materials Sciences, 37(2), pp. 115-119
(2012).

13. Clements, F.E. and Mahfuz, H. \Enhancing the stab re-
sistance of 
exible body armor using functionalized SIO2
nanoparticles", 16TH International Conferenceon Com-
posite Materials (2008).

14. Duan, Y., Keefe, M. and Bogetti, T.A. \Modeling fric-
tion e�ects on the ballistic impact behavior of a single-
ply high-strength fabric", International Journal of Im-
pact Engineering, 31(8), pp. 996-1012 (2005).

15. Woo, K., Jang, D., Kim, Y. and Moon, J. \Relationship
between printability and rheological behavior of ink-jet
conductive inks", Department of Materials Science and
Engineering, Ceramics International, 39(6), pp. 7015-
7021 (2013).

16. Wu, Q.M. Ruan, J.M. Huang, B.Y., Zhou, Z.C and Zou,
J.P. \Viscoelastic properties of monodisperse spherical
silica suspension", Journal of Central South University
of Technology, 14(6), pp. 737-741 (2007).

17. Rao, H., Hosur, M.V., Mayo, J., Burton, S. and Jee-
lani, S. \Stab characterization of hybrid ballistic fab-
rics", In: Proceedings of the SEM Annual Conference,
Albuquerque, New Mexico, 11 p. (1-4 June 2009).

54


