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Suspensions that shear-thicken tend to dilate"

layer of cornstarch (14µ@%<1(:) in water,"
sheared from upper right side (movie = real time)"

5 cm"

Metzner & Whitlock, Trans. Soc. Rheol. 1958"
Lootens et al. PRL 2003"
Fall et al. PRL 2008"
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confining stress converted to shear, normal stress via friction"

See also Holmes et al., J. Rheol. (2005)"

,(>1@*@%D?'.DD%;C%D3.('%?312I.)1)5%'.51@.%%%
D2(+.D%(D%2;)9)1)5%D?'.DD%C';@%D*'C(2.%?.)D1;)%Å"(% &'()*+('%i12?*'.%

0F<';2+*D?.'%i12?*'.%

^1O*1<J@.<1(?.<%3F<';<F)(@12%1)?.'(2M;)D%

i.2+.?%)*@H.'%<.?.'@1).D%KX%;)D.?%

i('M2+.DJ6('M2+.%1)?.'(2M;)D%51R.%F1.+<%D?'.DD%

X31))1)5%C';@%F1.+<1)5%2()%@(DI%KX%

KX%C';@%tC'*D?'(?.<%<1+(M;)u%HF%2;)9).@.)?%

]66.'%+1@1?%Y3.)%2;)9).@.)?%1D%;R.'2;@.%



!"#$"$$%

w%

K?'.DD.D%D2(+.%(22;'<1)5%?;%C'12M;)(+%+(Y%
$``%µ@%5+(DD%D63.'.D%1)%Y(?.'%

&.).'(+1d.%H;*)<('F%.U.2?7%D;+1<%Y(++D%

G1D2;)M)*;*D%K3.('%X312I.)1)5%1)%<'F%5'(1)Df%

600 µ@ glass spheres (no liquid) with solid walls"

K3.('%?312I.)1)5%;)D.?D%Y3.)%5'(1)D%D?('?%?;%D3.('%

$c`%µ@%Ä'A#%1)%@1).'(+%;1+%QD.-+1)5S%

$0dN%$>%

`:c0dN%#>%`:$0dN%$`>%

bw
`%

µ
@
%

$`0dN%`:$>%

A)D.?%;C%D3.('%?312I.)1)5%C;'%+('5.%6('M2+.D7%%
Y3.)%5'(R1?(M;)(+%D?'.DD%1D%.>2..<.<%

2(+2*+(M;)7%&;+<@()%.?%(+:%T3.@:%y)5:%K21:%Q$wr!S%

v3.)%?;%Y(+I%;)%Y(?.'W%

]D.%D*D6.)D1;)%Y1?3%6('M2+.%D1d.%?3(?%51R.D%
+('5.D?%D3.('%?312I.)1)5%'()5.%

K@(++.'%D1d.%51R.D%H.-.'%2;)9).@.)?%Å"(%(D%Y.++%
(D%+;Y.'%;)D.?%C;'%6('M2+.%<1(@:%_%$`a@%

]D.%2;++;1<D[%



!"#$"$$%

$`%

K3.('%?312I.)1)5%D?('?D%Y3.)%D3.('%D?'.DD%.>2..<D%
D?'.DD%D2(+.%;C%6('M2+.%1)?.'(2M;)D%%

•!%B';Y)1()%2;++;1<D%Q;D@;M2%6'.DD*'.S7%
%%%Qj(''%.?%(+:%$ww!N%B.'5.)3;+?d%.?%(+:%#``#N%,('()d();%E%v(5).'%#``#S%

•!%T3('5.JD?(H1+1d.<%2;++;1<D%Q.+.2?';D?(M2%6;?.)M(+%%%%%S7%
%%%Q0;U@()%$wb#N%,('()d();%E%v(5).'%#``$S%

•!%/)<*2.<%<16;+.%(-'(2M;)D%C';@%(66+1.<%.+.2?'12%9.+<%y%
%%%QB';Y)%.?%(+:%#`$`S%

2;')D?('23%

K..%6(6.'%HF%y'12%B';Y)%;)%YYY:('p1R:;'5%

0;Y%()<%Y3.)%?;%Y(+I%;)%Y(?.'W%

0;Y7%%%%%C(D?%W%?;%5.).'(?.%+('5.%D?'.DD.D%

v3.)7%%%(o.'%(<<1)5%e`Ç%6.'2.)?%;C%=$`a@%6('M2+.D%%

X;%D*@%*6%D3.('%?312I.)1)57%

•!%T;)<1M;)D%C;'%%
%%%G1D2;)M)*;*D%K3.('%X312I.)1)57%

%J%<1+(M;)%*)<.'%D3.('%
J%2;)9)1)5%D?'.DD%1)%'.D6;)D.%?;%<1+(M;)%
J%<;@1)()2.%;C%2;)9)1)5%D?'.DD%

%J%6('M2+.%1)?.'(2M;)D%D@(++%D;%?3(?%F1.+<%D?'.DD%Y.++%H.+;Y%*66.'%%%
%+1@1?%<*.%?;%2;)9).@.)?%

•!%&'()*+('%612?*'.%2()%.>6+(1)%63(D.%<1(5'(@%E%@()F%;C%?3.%<.?(1+D%
%QC'12M;)(+%+(Y%C;'%D?'.DD.DN%<1+(M;)N%D3.('%H()<1)5NWS%

•!%A*?D?()<1)5%1DD*.D7%X'()D1.)?%'.D6;)D.[%T;@6'.DD1R.%RD:%D3.('%RD:%
%?.)D1+.%D?'.DD.D[%%%


