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Fig. 1 Scanning electron microscopic images

of hollow Fe; O, magnetic nanospheres
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Fig. 2 Transmission electron images of

hollow Fe; O, magnetic nanospheres
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Fig. 3 X-ray diffraction patterns of

hollow Fe, O, magnetic nanospheres

i 7 YRV o BIORE G VE BE R 5 5 LR G R OB
] 6 B8 1 AL 7 4 I 7 R BE B 4R IR AR BRI R
T 7 WA S R DR T A A v s
Fe, O, METEM KSR wEPERE. 1 4 o T =
Fe, O, #MEAKRER M = wE e i 2k, v LLE 3, %
i A i £ R 4 B =2 0 W R B e, R B R AY S
T Rl A0 w1 JLF o R A Fe, O, fEYE
AR K B 52 B R N K ORE 1 A Y = I R TR 1
BEA L A SR B g A il 2 F ATl D35 45 ) op s
Fe, O, @94 KR (4 16 A @ AL 5 1, FCBUE B 2 0
42. demu/g. W LIWIRR R BR B9 B 1R RE 18 ] 4 59 P
25 Fe, O, BG4 K BRAE 1 1 AL W % HL 4% 7 O Tl 2



T 45 h 58 Fey O, WEMEGNOKRER Y A BB I 04 178 7228 Y v A 5 M
AR R AT s, R M T DL PR R A
TEF R A1 &8 14 5 I 2 0 1 16 PR UKL e % 10 3 1 K
2 B b Y 34 50 43 HIOR 2 S T AR X 58 e %) 2 F 1 1k
" . N S 100}
5 3 B 05 T A 4 4 72 YR K ) J R R 2
E
50 = 10
40t r—————-‘ B :%iﬁéi/nm
G T IlsﬁkA%
E 201k —«—220kA/m
8 1ol ——250 kA/m
~ 0.1 L L L L
=) 0.01 0.1 1 10 100
g_lo’ BYP#EE/(1/5)
%40» B 5 ™= Fe,0, MXKKEHRETR
@jg J WY R ) SR
50 ] ) ) ) Fig. 5 Shear stress versus shear rate curves of
-30000 —20000 —10000 0 10000 20000 30000

With (Oe)
B4 HZE Fe,0, BlEMKRKNERR B4
Fig. 4 Magnetization curves of hollow Fe; O,

magnetic nanospheres at room temperature
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Fig. 6 Relationship between yield strength versus
magnetic field strength curve of hollow Fe; O,

nanosphere-based magnetorheological fluid
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Synthesis of Hollow Fe; O, Magnetic Nanospheres
and Their Application in Magnetorheological Fluids
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GENG Jiahong' , WANG Guangshuo' %"~

(1. School of Materials Science and Engineering, Hebei University of Engineering,
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Province, Hebei University of Engineering, Handan 056038 ,China; 3. Key Laboratory

of New Inorganic Nonmetallic Composite of Handan, Hebei

University of Engineering, Handan 056038, China)

Abstract : Magnetorheological fluid (MRF) is a rapidly developing emerging intelligent material with excel-
lent properties,featuring fast response time,reversible rheological properties,controllable mechanical prop-
erties and a wide range of operating temperature. It is widely used in engineering fields such as shock ab-
sorbers, clutches,sensors and dampers. In this paper,hollow structured Fe, O, magnetic nanospheres were
synthesized by using a facile one-step hydrothermal method,and then their comprehensive properties such
as morphology,structure and magnetic properties were thoroughly characterized by using analytical tech-
niques such as scanning electron microscope, transmission electron microscope, X-ray diffraction and super-
conducting quantum magnetic interferometry,and then,a homogeneous magnetorheological fluid was pre-
pared by using the prepared hollow Fe,; O, magnetic nanospheres as the dispersed phase, and finally the
rheological properties and sedimentary stability of magnetorheological fluid were tested by rotational rhe-
ometer and direct observation method respectively.
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