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1. Introduction
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1. Introduction 4
]

» Fibre reinforced polymer composites are magnetic inert.

* Incorporating magnetic fillers has being used to produce magnetic composites.

* Applications include actuation, electromagnetic interference suppression and sensing [1].
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2. Measurement method
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3. Experimental results — single pin (Ni/Fe)
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3. Experimental results — laminate
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—Out-of-plane, X,=-5.63¢-5
—In-plane, XO=-5.37e-5

Carbon Z-pinned sample

-4 0 4 8
H, (A/m) %107
— Ni/Fe Z-pinned sample
x10* 5 X 10"
s 0.56%, XU—' 0.25| s 0.56%, XU—' 0.01]
£ 2.5 —2.56%, x,~ 1.05 £ 2.5 1—2.56%, x,=0.07
< —5.25%, x,= 1.87 < —5.25%, x,= 0.13
a— a— 0
S tH L H,
s°-25 - s°-25 -
-5 -5
-4 -2 0 2 4 -8 -4 0 4 8
H,. (A/m) <10*
Out-of-plane
Bl University of
B it @OODBG

Bristol Composites

Institute (ACCIS)

Friday, April 9, 2021

ADVANCED COMPOSITES COLLABORATION FOR INNOVATION & SCIENCE

e Both unpinned and carbon pinned
samples are weakly diamagnetic;

» The carbon-fibre pins have no large
influence on the global magnetic
susceptibility of the laminate.

e The laminate with Ni/Fe Z-pins
become strongly paramagnetic.

» The linear-part susceptibilities has
been increased up to 1.87 and 0.13
for the out-of-plane and in-plane
directions, respectively.
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3. Experimental results — laminate

] Rule of mixture
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C
In the previous research on electrical properties of Z-pinned composites [1, 2], a linear relationship was found
between the pin volume fraction and the through-thickness conductivity of Z-pinned composites. Contrary to that,

a non-linear trend was seen here for the out-of-plane direction.
* The in-plane orientation follows a linear growth and fits well with the rule of mixture.
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4. Discussion
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4. Discussion

— Pin interaction on the flux was observed for the out-of-plane direction. 10000 A
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4. Discussion 1

— Conclusions

1. Carbon-fibre Z-pins do not have large influence on the global magnetic properties of composites.

2. Soft ferromagnetic Ni/Fe Z-pins lead to a much larger magnetic susceptibility in the axial direction than in the radial one.

3. Ni/Fe pins enhance the laminate out-of-plane and in-plane low-field linear-region effective susceptibilities up to 1.87 and
0.13 at 5.25% volume fraction, respectively.

4. The low-field linear-region effective susceptibility of Ni/Fe pinned laminate increases with pin volume fraction nonlinearly
due to pin interactions for the out-of-plane direction, but linearly for the in-plane orientation.

5. The global saturation magnetisation is only dependent on pin volume fraction and independent from field direction.
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