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Tab.1 Partial performance parameters of fiberglass reinforced silicone resin

Properties Typical value Unit Method
Relative density 1.92 g/cm? ASTM D792
Molding shrinkage 0.15~0.25 % ASTM D955
Water absorption 0.24 % at 50 °C for 48 h ASTM D570
Deflection under load post baked >282 °C at 1.8 MPa ASTM D648A
Tensile stress at break 21 MPa ASTM D638

Compressive strength 61 MPa ASTM D695
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ower clamping plate
Guide bush
Split ring mold

Fig.1 (a) Magnetic yoke coil bobbin and (b) compression mold
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Tab.2 Yoke coil bobbin compression molding start-up condition

Compression Parameter settings

Molding pressure — compression/ MPa 50
Mold temperature/°C 130
Cure time/min 10
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Fig.2 Heating DSC curves for silicone molding compound S1-9401A
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Fig.3 (a) TG and (b) DTG curves of silicone molding compound SI-9041A at a heating rate of 10 ‘C/min
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Fig.4 Compression-molded magnetic coil bobbin (a) by process parameters recommended with the raw

material supplier and (b) process parameters optimized based thermal analysis tests
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Fig.5 Silicone resin coil bobbins after oven post-curing
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Fig.6 TG curves of the magnetic coil bobbin for (a) 5 h and (b) 24 h of post-curing
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Fig.8 TG curves of magnetic coil bobbin posturing at (a) 135 C, (b) 175 C and (c) 215 C
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Fig.12 Coil assemblies after 7 d of heat exposure at 310 C

Tab.3 Engineering verification results of coil assemblies

Numbering Resistance to ground Conductor Inductance Impulse Impulse withstand voltage
500 V/1 min Q resistance mH voltage voltage 1500 V/1 min
Q 500 V 1000 V
Acceptance =0.5x10° 1.23940.03717 10~12
criteria
T# 1.87x10° 1.2195 11.006 00/00 00/00 Pass
11# 1.46x10° 1.2238 11.031 00/01 00/00 Pass
S5# 8.21x10° 1.2118 10.933 00/00 00/00 Pass
2# 4.71x10° 1.2252 11.002 00/01 00/00 Pass
44 1.49x10° 1.2108 10.902 00/00 00/01 Pass
3 4k
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Effect of Compression Molding Process Parameter on Thermostability and Mechanical

Properties of Fiberglass Reinforced Silicone Resin Composites Bobbin
Xuedong Liu, Song Xue, Tao Yang, YiRen, YiPeng, Lixuan Zheng

(School of Manufacturing Science and Engineering, Key Laboratory of Testing Technology for

Manufacturing Process, Ministry of Education, Southwest University of Science and Technology, Mianyang

621010, China)

ABSTRACT: With the development of nuclear power, extreme environment raised higher requirements for

insulation parts. Fiberglass reinforced silicone resin (FRSR) is widely used in high-temperature and

electromagnetic working environments due to its excellent physical and chemical properties. In order to

improve the curing degree of silicone resin and ensure that the product performance matches material

characteristics. The yoke coil bobbin of the control rod drive mechanism (CRDM) in the pressurized water

reactor (PWR) nuclear power plant was used as compression-molded product of FRSR. Thermogravimetric

analysis (TGA) and differential scanning calorimetry (DSC) were used to analyze the curing thermal

behavior of silicone resin molding compounds and optimized the compression process parameters of the

bobbin. The thermal stability and mechanical properties were analyzed by TGA and tensile tests, and the
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effect of post-curing parameters on bobbin performance was studied. Experimental results reveal that,
compared with normal temperature, the coil bobbin of post-curing at 175 ‘C for 24 h has the greatest
increase of tensile strength, reaching 122% and the mass fraction of thermal mass loss is the least, reducing
82.25%. The weightlessness curing and thermal oxidative degradation of silicone resin affect the performance
of the product. The optimal process parameters for compression molding yoke coil bobbins are molding
temperature of 130 <C, molding pressure of 50 MPa, pressure holding time of 10 min, the post-curing
temperature of 175 <C, and post-curing time of 24 h. The molded product can pass the thermal aging
performance test verification of the nuclear power unit.

Keywords: fiberglass reinforced silicone resin composites; compression molding; process parameter;

thermostability; mechanical property; curing



