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Abstract

Food safety is a major concern of today's customers. Safe food should not include any contaminator including
metal particles. This research was a preliminary study for developing the metal detector. FEA (Finite Element
Analysis) was conducted to fihd out a possibility of detecting metals in food. A magnet box was designed for
the FEA simulation. Magnet flux density was changed with metals in food and the change of flux increased
with larger metal. In order to validate the simulation, a prototype of metal detector was constructed. It con-
sisted of a magnet box and a gauss meter. Food samples containing metals were located at the center of box.
The flux change with 5.5 mm steel ball in sausage had 3 gauss difference compared with a non-metal sausage.
This result has shown that the prototype of metal detector could be used to detect metals in food.
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Fig. 1. The distribution of magnetic field in air
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Fig. 2. The distribution of magnetic field in air and steel.
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Fig. 3. The positions of detection and magnetic console
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Fig. 4. Flow of flux without any steel balls
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Fig. 5. Flow of flux with the steel ball
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Fig. 6. Result of the simulation in XZ plane.
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Fig. 7. The result of simulation in YZ plane
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Table 1. Results of the simulations

o - x=0, y=0  x=-10, y=-10 x=-10, y=-10
T A z=7 cm z=7 Zm z=0 Zm
¢ 30 mm 1004.72 958.515 926.875
® 15 mm 970.72 954.57 939.155
@ 10 mm 964.875 953.665 941.51
® 8 mm 963.26 953.31 943.24
¢ 5 mm 961.435 952.95 945.855
@® 0 mm 960.26 951.945 948.705
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Table 2. Results of the experiments

S0 A= x=0, y=0 x=-10, y=-10
w57 A z=7 cm 2=0 cm

¢ 30 mm 1001 936

¢ 15 mm 979 945

¢ 10 mm 965 953

¢ 7.14 mm 962 956

® 5.55 mm 958 960

¢ 0mm 955 964

43 Aoz, A A 2 A7 5%l 3l

5ol i*é 91 F(1996)2) AxA el ol ZFE At
Table 10|41 #ashs A= XZ, YZ 2t HooAd Y
Adst dAs MY F& 23 A e FEeE B
et

AH RMaXE S8 AN

Al gdold AT E EU vlad A=) & x
=y=0 cm, z=7 cm A|F 3} x=-10, y=0, z=0 cm A
A A&UEE 37 s,

AA 24 o] &¥ FEFo FA7)E 55, 7.14, 10,
15, 30 mmeo|glen, &3+ 35 mmA 59 AL
Zte A8 2AA 2] F4d fAAZ F A F44
2712 B3lste 24S BARI9s) A4 dRRyel
% BtetEo YA A Z

2 gzte] Aol M71E 4371 98t Gauss-
meter (MG-4D, Walkers Co., +0.5 gauss =+ +0.05
%S AEeld X-Z Y, Y-Z HDE 2z 2389
o} AR g el ¥gle] AEX]E Table 20 JERNSITEH

20 % B

B A7E 43 34422 98 7zdre
SRRAAN G ol 88 ARl U AR Y 3
Aol 40l TEY HES 9ol 1 ASUE
o Wge Folod F5A2 H54S dPsEr
e 2e A8E A9

o

1) et is g o] 83 A EEold g 53}
o] Ao EAlol e} A&Uze] Wizl Y7l B3
£ s

2) AlEE oA E B8l MEU ZTEE 252
£317) delAe AE S A& WiE
At AHel 71 ERA Y& v

3) A4 AlzHE AAFAE o] BEte] Al B &
AFdH e, A4 AF W 2H¢d g4& AF
& Ao] 7FedE East
g5 As4EHe A7 E dFE vger ey 2
< AL N g A Aok & Fel)

1) 5479 A7) g de AGEdze] ¥zt
u A3t R A&dxe zhe BEE 2AEg 5 de
A ZH 719 WY e 9] AES oo} gich

2) AlEdel e 179 F&79 vie FA AR
ol &3l =, deie F&79 2-3719 FHH
dAsta 4t 23 478 EUz 359 &
Z vl&sle 349 AV E FH 8= 23 A 7
Atoll &k A7t A EEofof & Flolty.

2

Je oy

g
-

—

I‘

Wy 4 mio

= #

Z3-& 9 99l 1992, A A FE. NS TA}, pp. 23,70-
73.

242, Hed, FEE. 19%. {FEasdE o8 o
F9E 242 AT A BYAAE AR A
FZ5A7IAEY FAT=N =73, pp. 80-84.

ANSYS. 1992. User's manual (ver 5.0). Swanson Analysis
Systems, Inc.

Cho, S. I, G. W. Kmtz, H. G. Gibson and K. Haghighi.
1990. Magnet console design of an NMR-based sensor to
detect ripeness of fruit. The Transactions of the ASAE,
33(4): 1043-1050.

Fuendling, H. G. 1982. Metal detectors in the confectionery
industry. Suesswarenindustrie, 26(3):82, 84.

White, I. R. et al. 1984, Detection of cobalt bullets in live
sheep. The Veterinary Record, 115(10):254.

National Food Processors Association. 1990. Assessment of
Sensors used in the Food Industry (Final Report) Energy
Conservation. pp.97.



