ABSTRACT:

Recent developments in the injection molding of Polyamide, particularly Nylon-11, containing Nd-Fe-B magnetic powders has enabled the high-volume, cost-effective production of high performance magnets for energy-efficient motors and actuators in automotive applications.  This study investigates the mechanical properties of polyamide-11 injection molded Nd-Fe-B magnets according to ASTM standards D638-99, D790-99, and C1259-98.  Samples with different volume concentrations and different size of Nd-Fe-B particles were evaluated at temperatures between –40°C and 100°C, which cover the range of temperatures expected in automotive applications.  At each temperature, four samples were tested and the average of these four data sets were used to represent the properties of the injection molded magnetic material.  Test results show significant differences in tensile strength at cryogenic, room, and elevated temperatures.  The engineering tensile strength ranges from 20 to 48 MPa at 23 and –40 0C and drops to below 6 MPa at 100 0C.  With a concentration of 71.0 vol-% of Nd-Fe-B, the strength decrease from 46 MPa at 23 0C to below 10 MPa at 100 0C.  Tests were also conducted on samples with the spherical Nd-Fe-B particles.  Scanning Electron Microscopy was used to examine the fracture surfaces and gain insights on the failure mechanisms.  The results of this study can be used for material selection by motor and actuator designers and for further improvement of the injection molded process.   

