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ABSTRACT 

 

Recent advancements in various technologies demand the development of new 

materials to sustain external loads at extremely high temperatures, as well as, corrosive 

environments. Composite materials have high specific strength, high specific stiffness, 

better fatigue life, better wear resistance and good mechanical properties. The aim of this 

study is to develop a new composite cutting tool, as well as, composites that may be used 

for structural purposes, such as, roofing tiles by using appropriate fabrication techniques. 

Cutting tool must be resistant to a combination of mechanical, thermal and chemical 

attacks. Ceramics exhibited good wear resistance even when machining hardened carbon 

steels. Industries are focusing on improving the materials, manufacturing processes using 

automatic mass production machines with latest technology. Therefore, there is a need for 

improving the existing cutting tools for mass production or to develop a new tool which 

may be an alternative to existing tools. Many commercial processes are available for 

making these types of composites. Manufacturing methods include hand lay-up and spray 

techniques, resin transfer molding, compression molding, autoclave molding, injection 

molding, filament winding, pultrusion etc. It was observed that addition of reinforcement 

produced better mechanical properties, such as toughness and hardness. Composites were 

developed for high performance structures and the materials developed can also be used 

for abrasive cutting.  
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This dissertation work focuses on the possibility of polystyrene polymeric materials 

coated with metallic layer for high performance structure and roofing tiles application. 

Roofing tiles can be ceramic or fabricated from composite material using ceramic powder, 

polymer composite and other materials, such as, cement and concrete. Advantages of 

roofing tile include light weight, low transportation cost, easy manufacturing and 

durability. For future application solar power shingles are promising environmental 

friendly approach for producing renewable electricity. They appear like regular roof 

(asphalt) shingles, which have a special photovoltaic substance in the form of a thin film 

on the top, with ability to transform solar radiation (light) directly into electricity without 

ruining the aesthetic value of the building.  

 

 

 

 

 

 

 

 

 

 

 

 

 



”kks/k lkj 

 

 

fofHkUu rduhdksa esa gkfy;k mUufr;ka vR;f/kd mPp rkieku ij ckgjh yksM dks 

cuk, j[kus ds fy, ubZ lkexzh ds fodkl dh ekax djrh gSa] lkFk gh la{kkjd okrkoj.k 

dh HkhA dEiksflV lkexzh esa mPp fof'k"V 'kfä] mPp fof'k"V dBksjrk] csgrj QSfVXk 

ykbQ] csgrj oh;j jsflLVsal vkSj vPNs ;kaf=d xq.k gSaA bl v/;;u dk mís'; ,d u, 

dEiksftV dkfVax Vwy vkSj lkFk gh daiksftV dk fodkl djuk gS tks lajpukRed 

ç;kstuksa ds fy, mi;ksx fd;k tk ldrk gS] tSls fd mi;qä fuekZ.k rduhdksa dk 

mi;ksx djds Nr dh Vkbysa dkVukA dfVax midj.k ;kaf=d] FkeZy vkSj jklk;fud 

vVSDl ds la;kstu dk çfrjks/kh gksuk pkfg,A dM+s dkcZu LVhYl dh e'khfuax ds nkSjku 

Hkh fljsfed vPNs oh;j jsflLVsal dk çn'kZu djrs gSaA baMLVªht lkefxz;ksa esa lq/kkj] 

uohure çkS|ksfxdh ds lkFk Lor% cM+s iSekus ij mRiknu e'khuksa dk mi;ksx dj 

fofuekZ.k çfØ;kvksa ij /;ku dsafær dj jgh gSaA blfy,] cM+s iSekus ij mRiknu ds fy, 

ekStwnk midj.k dks lq/kkjus ;k ,d u;k midj.k fodflr djus dh vko';drk gS tks 

ekStwnk Vwy dk fodYi gks ldrk gSA bl çdkj ds daiksftV cukus ds fy, dbZ 

okf.kfT;d çfØ;k,a miyC/k gSaA fofuekZ.k fof/k;ksa esa gSaM  ys&vi ,oa Lçs rduhd] 

jsft+x VªkalQ‚eZ eksfYMax] dEizsflax eksfYMax] vkVksDyso eksfYMax] batsD'ku eksfYMax] 

fQykesaV okbafMax] iyVªs'ku bR;kfn 'kkfey gSaA ;g ns[kk x;k fd lq–<hdj.k ds vykok 

csgrj ;kaf=d xq.kksa tSls dM+diu vkSj dBksjrk dk mRiknu gksrk gSA mPp çn'kZu 

lajpukvksa ds fy, daiksftV fodflr fd, x, Fks vkSj fodflr lkexzh dks Hkh 

,cljsflo dfVax ds fy, Hkh bLrseky fd;k tk ldrk gSA 

 

;g y?kq 'kks/k çca/k mPp çn'kZu lajpuk vkSj Nr VkbYl ,fIyds”ku ds fy, 

/kkrq ijr ds lkFk ysfir i‚yhLVkbu i‚fyej lkexzh dh laHkkouk ij dsafær gSA Nr 

Vkby fljsfed gks ldrh gS ;k fljsfed ikmMj] i‚fyej fefJr vkSj vU; lkefxz;ksa] 

tSls lhesaV vkSj daØhV dk mi;ksx djds fefJr lkexzh ls fufeZr Hkh gks ldrh gSA 

Nr Vkby ds Qk;ns esa gYds otu] de ifjogu ykxr] vklku fuekZ.k vkSj LFkkf;Ro 



'kkfey gSA Hkfo"; ds vuqç;ksxksa ds fy, lkSj ÅtkZ f”kaxYl] v{k; ÅtkZ mRiknu ds 

fy, i;kZoj.k ds vuqdwy ,izksp dh iwfrZ dk oknk djrs gSaA os lkekU; :i ls Nr 

¼Mkej½ f”kaxYl dh rjg fn[krs gSa] tks fd Åij dh iryh fQYe ds :i esa ,d fo'ks"k 

QksVksoksYVsbd inkFkZ gksrs gSa] ftlesa lkSj fofdj.k ¼çdk'k½ dks lh/ks Hkou dh ,LFksfVDl 

oSY;w dks cckZn fd, fcuk fctyh esa ifjofrZr djus dh {kerk gksrh gSA 
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