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Abstract 
 

With laser induced breakdown spectroscopy (LIBS), the basic sytheses of the 

room temperature-vulcanized silicone rubber and the high temperature-

vulcanized silicone rubber recently arranged examples were broke down in this 

paper. The LIBS spectra demonstrated that carbon (C), oxygen (O), aluminum 

(Al), silicon (Si), press (Fe), and zinc (Zn) were contained in the specimens; 

predictable with the energy dispersive X- ray spectroscopy (EDS) comes about. 

With scanning electron microscopy (SEM), the micromorphology and the 

profundity of the removal pits were watched. The pits' sizes were just around 

200∼400 µm, and there was about no distinction between the hydrophobicity of 

the nonablated zone and the removed territory, and the static contact edge of the 

cavities was considerably bigger than that of the nonablated region, implying 

that the LIBS examination was practically nondestructive. The profundity of the 

removal pits indicated linearity association with the laser heartbeat number that 

would help a considerable measure in the in situ investigation. Expanding the 

laser energy of the shot, the force of spectra lines of unequivocal component 

and the electron number density would increment in the meantime. 
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The review result demonstrated that the LIBS would be a promising component 

investigation method of silicone rubber particularly on line, and the piece of the 

composites could be plainly watched. 
 

Key Words: laser induced breakdown spectroscopy (LIBS), scanning electron 

microscopy (SEM), Silicone Rubber, energy dispersive X- ray spectroscopy 

(EDS),. 
 

Introduction 
 

Silicone rubber composites have been generally utilized as a part of the field of 

high-voltage insulation, for example, the room temperature-vulcanized (RTV) 

rubber coatings connected to the surface of artistic or glass encasings and the 

high temperature-vulcanized silicone rubber (HTV) utilized as a shed material 

in composite insulators [1]. Contrasted and porcelain and glass, silicone rubber 

composites have better surface hydrophobicity and hydrophobicity exchange 

and, along these lines, have better execution in antipollution flashover [2]. Plus, 

silicone elastic composites have different points of interest, for example, 

lightweight and harm countermeasure [3]. In spite of every one of these focal 

points, a far reaching comprehension of the connection between surface 

hydrophobicity and the synthetic creation had not been obtained yet [4] [5]. 

Working circumstances and climate conditions brought about silicone rubber 

composites maturing, prompting diminishes in hydrophobicity and the capacity 

of hostile to contamination flashover [6] [7]. Subsequently, the investigation of 

the substance creation and microstructure of silicone rubber composites on line 

even in transmission lines would help a great deal to screen the working 

execution of the composite materials, regardless of whether they have 

hydrophobicity or not [8]. 
 

As of late, studies on silicone rubber composites had utilized a wide range of 

strategies for the examination of the chemical arrangement and microstructure, 

including energy 
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dispersive X- ray spectroscopy (EDS), Fourier transform infrared spectroscopy 

(FTIR), thermogravimetric investigation, scanning electron microscopy (SEM), 

and X- ray diffraction (XRD). EDS and FTIR for the investigation of the 

silicone rubber composite from field-matured insulators and found the 

distinction in oxygen fixations among tests and the lessening in polymeric 

gatherings comparing to Si-CH3. Watched and measured the width of the splits 

of air conditioning and dc crown treated silicone rubber composite specimens 

utilizing SEM. The precious stone structures of fluid silicone rubber examples 

with XRD and found that the gem structures framed in pulverization layers 
 

Proposed System 
 

Laser induced breakdown spectroscopy (LIBS) is a mainstream strategy for the 

basic examination of materials as of late, growing quick. Contrasted and other 

scientific techniques, LIBS has numerous good components, for example, quick 

examination speed, no requirement for test planning, and appropriateness for 

almost a wide range of materials. In addition, as a compact diagnostic 

framework, LIBS could be connected outside on location. Conventional LIBS 

framework comprises of a laser, a fiber, a spectrometer, an indicator, a PC, and 

a focal point. Amid the examination, a pulsed laser with flexible energy is 

centered on the objective specimen surface, energizing atoms and creating 

plasma, of which the emission spectrum will be caught by the spectrometer and 

the detector. Lines of various wavelengths compare to various components, 

while the force of each line compares to the relative centralization of the 

relating component; hence, the essential investigation of the objective is gained. 

The plasma could be gotten in the climate.In this paper, the impacts of pulsed 

laser on RTV and HTV were concentrated, for example, the profile of the 

removed pit and the removal profundity of single pulse. The spectra lines were 

examined to break down the component structure of silicone rubber 
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materials. With SEM and EDS strategies, the micromorphology and removal 

properties of tests surface and the chemical arrangement were watched. 
 

Two kinds of recently arranged RTV, and one kind of recently arranged HTV 

gathered from various organizations were decided for the investigation. For 

every sort of material, a specimen in size of 50 mm × 50 mm × 4 mm was made 

for laser removal. 
 

An Nd: YAG laser (Quantel) was decided for discharge pulsed laser with the 

wavelength λ= 1064 nm, the pulsewidth of 7ns, and the frequency of 2Hz, and 

concentrated on the surface of the specimens by a 50-mm central focal point. A 

distance across of the laser beam at the surface of the specimen was 100μm. 

The energy of single pulse was customizable from 40 to 90mJ. Associated with 

the laser, the identification part caught the discharge spectra of the plasma each 

shot in air. 
 

The micromorphology and the component appropriation were portrayed by 

checking electron microscopy (SEM, MIRA3 TESCAN) and energy disperses 

spectroscopy (EDS, BUKER). As per the point examining comes about by the 

EDS, the components dissemination of the specimen surface would be watched. 

What's more, the profundity of the laser removal opening would be measured 

by SEM with a cross-sectional picture. 
 

With pulsed laser (laser wavelength λ = 1064 nm, 7-ns pulsewidth, 2 Hz 

frequency, and a solitary pulse energy of 70 mJ) concentrating on the surface of 

tests, recently arranged RTV and HTV were removed. The morphology of the 

removed cavity was seen through SEM. the morphology of the pits on the 

surface of the recently arranged RTV and HTV. 
 

The consequence of EDS had demonstrated that the example contained carbon 

(C), oxygen (O), aluminum (Al), silicon (Si), and iron (Fe) and zinc (Zn) In the 

EDS result, O component had the most astounding substance, and the substance 

of C component was 
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higher than Al. An issue for applying quantitative investigation with LIBS is 

that, for a specific component, there were a few diverse phantom lines with a 

specific wavelength go, while the pinnacle force of the distinctive component 

could be utilized for the computation of the component content. 
 

Conclusion 
 

In conclusion, the discharge spectra of a few silicone rubber composites were 

examined with the LIBS test and different materials examination method. The 

removal properties demonstrated that the LIBS examination was practically 

nondestructive and the profundity of the cartons would be direct with the shot 

number. This would help the in situ and layer-by-layer perception of the 

specimen organization. The discharge spectra of the specimens outlined that 

carbon (C I), oxygen (O I), aluminum (Al I), silicon (Si I), press (Fe I), and zinc 

(Zn I) were contained in the example, and this was likewise affirmed by the 

EDS result. Force of ghastly lines could mirror the substance of the comparing 

component, yet additionally study, for example, hardware scaling down, 

quantitatively examine, and maturing procedure is as yet required. Expanding 

laser vitality prompts increment in the power of ghostly lines and the electron 

number density. 
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