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Influence of process parameters on the flow properties of injection
molded plastic magnetic particles
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(1. BGRIMM Magnetic Materials &. Technology(Fuyang)Co. Ltd. . Fuyang 236000, China;

2. National Engineering Research Center for magnetic materials, Beijing 102600, China)

Abstract: Nylon was used as binder, and strontium ferrite magnetic powder and additives were heated,
kneaded and cooled in a twin-screw extruder to obtain injection molded magnetic plastic
particles. Injection molding was used to obtain injection molded magnets. The effects of magnetic powder
morphology, particle size distribution, nylon formulation system and extrusion temperature on the flow
properties of plastic magnetic particles were studied. The results show that the processing method of
magnetic powder and the processing parameters of plastic magnetic products have important effects on
the fluidity of plastic magnetic particles. When the ball mill is used for grinding, the particle morphology
is close to spherical and the fluidity is good. When the sand mill is used for grinding, the particle shape
tends to be flake and the fluidity is poor. The longer the milling time, the smaller the average particle
size of the magnetic powder, and the worse the flow performance of the plastic magnetic particles. By
adjusting the nylon formulation system, the processing flow and mechanical properties can be improved,
and the injection magnets with different properties can be prepared. The mixing and extrusion
temperature of PA6 plastic magnetic particles is preferably 240—250 C.
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Table 1

Performance indexes of injection molded magnets obtained under different magnetic powder preparation conditions

(Magnetic powder accounting for 89 %)

\ A ) T4 MFR He/ H/ (BH) s/
L GLARS iﬁgi; (g+ (10 mi/nrl) B./mT GAem D GAem D (Kemo
A R 5.0 150 255 121 137 9.6
B BhSUERES 1 h 3.2 123 279 172 185 13.7
C Ep X BREE 2 h 2.1 106 286 192 222 15. 8
D Bh KBRS 3 h 1.7 91 286 195 234 16. 0
E LR BV 0.5 h 1.7 83 284 192 230 15.8
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Fig. 1 SEM images of magnetic particles obtained under different crushing methods
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Table 2 Properties of plastic magnetic products with different nylon formulation systems(Magnetic powder accounting for 89 %)
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eI PA6 + {3 Sk PAG) (g (10 min) 1) FEATIE Ty /MPa i/ G HLAR /M Pa
1 g+ 2 105. 2 63.5 1348 15
2 73 93.7 72.4 1326 52
3 611 80. 3 83.8 1303 58
1 515 72.6 90. 2 1287 63
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Effect of extrusion temperature on properties of PA6 plastic magnetic products

Table 3
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(Magnetic powder accounting for 89 %)

BilimE/C  B/mT  Ha/(kA+em™ ')  Hg/(kAem ') (BH)p/(k] *m )  MFR/(g+ (10 min) ')  Fiffish &/ MPa
230 284 191 227 15.5 84.5 55
240 285 193 238 15.6 93.3 60
250 286 196 241 15.7 98.0 52
260 283 192 235 15.5 90. 2 48
270 282 190 231 15.2 82.0 43
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