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[^141 

a. nVxgo. ^• ZL ^4 %±3,, }Lt\- 5. 

4^6] a^2)- ^o) §]-7l jL-i-aja] 7}^ 3.0] <3 

4^S. ^ II ^ ?J44. 
[till ̂ 7]#] 

5f«j-7l Tjl^ sg 44/^ 4 (CHEMICAL MECHANICAL 
PLANARIZATION / CHEMICAL MECHANICAL POLISHING, 44, CMP4 
44) 4*11 S.<Q& ^SLS,, 31444 
tfl^ SK 31^34, 4^*4 4^14 ^ T=Ht^ ^fMMl 44 4^- ^ 
-2-4 -^44^ $14. 

CMP ^4^4 ̂ 44^71- 4fe <34 444 ^ 
^2:4 ^ 4-8-4 fe £5.^ ^ 4*] <34- #344 <gn> aflco]] o^fl 
^-4 <34 4Bfe $M44 £44 ^4 £4^4 41- 4 4 
3]^H] £^444 <£4-^43 <gp> ^44" 
1-711-ofl 4*fl #44 4 *114 4-§-4 (go^^s. §>4. 

4 4 4444 44 4#4^ 44 4^- <34 #444 ^44 
44* -n-444 44 #444 -n-^4 41-4-s^- 44 44. 41- 44 44 
4H S^l^r 4*114 ^4M1*- #4 4^)o] ffc=. 71^1-4 4-3-
^4 ^15,578,362Jl ^1 71M44 5^4. 

44^ CMP ^44 44 4^-(pad)4 ^4 ^ 4^? ^4* 444^-
<*!P} 3flH iflofl <£p|- ^5^7} 2.5^ 44*- ^O] TJflO. 

oj-eH ^p^c^l 3. Jlf-^T ^!4 471 44 4s] 7\*\s>\ 3.^-2. 
(GROOVE)* 1^]?U 44 444 4#4 44 44 444^ £44 4 
4 ^4-1-4^1 4^4 t-44 444 44 4444:n. 444. 

nBidi <q^v)^SL±t- £.<£144 4^-4 £4(pore)t- ^444 4 
•f, 4434 Pore ^44 CMP ^4 -&S. 4£ ^4 &°-4, 
3. CMP ^ofl ^^4 ̂ ^4 ̂ ^=444 ¥#514^14^ 4^4 ^^4 
sa4. 

CMP^r^ ^1 Sj-jiL slurry°ll ^ 7}^]# 4^14^1 £ « 44 4 
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4 7\*\ 4TT ^1 $o}x}jL Pad 4°fl °H <34 
# # ^7} %o] £.^44 4JL o}jit 4^A-] 
nflS^i(Polyurethane Matrix) 4°ll $7} -g-o] 7]-x] 3>j7 Pore4 
^ 7>^fV 6.S. 4^ ^44 JE^Oj WJ-J7 fltj-. 

71^- pore Padrr CMP ^3 ^4 <$&•§• # ^ 91^ wfl# #^°1 
fe- 43£ &44, ^14471 <34 ^o. 7|^ ^1514 tf7l XI2: 
^3^4 434 1-^1-JL 4^4 ^ 44 7>4 131-4 
0444-

4*11, Pad# i]^!4^ polyurethane Matrix 44 Gas 4 33 ^rtl iE-fe-
^JSLXl-I- £<^44 pore-i- ^-f- pore 4 size4 density^ 3^4 
°| <H^jjl, ^*4 50um°144 3"^ ft pore 4 Xl3"°l 4# 44°ll 4*11 T2^*!!1-}! 
7] ^4 &3L, 

•H*ll, Polyurethane Matrix 4 2:^-§- i£;g'44 Pore size 4-
density* HFM71- nfl-f 44-T-4, 

-M, Ir^r Polyurethane Matrix 4 ^-T- 4°14-£rH cjias 
A] 4-3-7]- *1; 44 TT4 3£-£. 44°i pore glazing 4 ^=-£- 44"(pore7}-
44^ 4^)°1 ^44^ £-Xl34 &4. 
[1^4 444 A4^} 

£ 444 ^4 ^4^ sfll§}7] 4sfl 4#€ 4°-S_4, 3. 
^-3£ 4^4 44^1: 4*11 71-S- 24# Sl^Rr CMP 4H<>1 £• 0.4^ 
^4^, 444 #44 £-434- ^ 71144^ ^ 5^ ^p} B||H. ^ n 
42:4^ *H^*Kr 4*14. 

444 ^-g- 44471 4*11 £ 4^4 4^" 44^ ^§4 #4# ^4 
44^ 444 4*11 3X444?! 44 42:4^ 44^r, -fM# 
•i: #43 -g-3fl*M 44 -rr?) ^45. *§444^ 47114-; ^7} ^} 
44 444 44 TT71 <g*>1- ^-71 34^ 
tf7l ^7114 £4 A]-0]^ 7>^^r 1-%A^ 7]^; 

XI, 51-43 ^^1 ̂  34^ 4— 441- 71-y- ^4^ ̂  
7114; ^-4 4^11- f-sfl ^4#1- ^4 ^ ^444 ^4#^: Xl2:4^ 
444; AJ-4 <34^4 7f^44 7K> 244 7fl4°ll 44 4^-i-i-
S44fe 441- i44°l °1^4;5l4. 

J£, ^44 ^-3# ^44 4*11 ^ 4^- ^4f- #1-1: 
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^444^ 444 4*11 31^SM4 #4" 41 —"i" Xl2S|-fe yoV^^T, # 
7l <34-# ^ i"*Hl 44 TM <a*> ^-g- #^Xll- iH#44 
# 7^ 44 44Xlt"4 o^fl v)A\) o.7) ^ ̂  £-#44 

#7114"; ^71 #7114 £4 Afo]3 7}^4 #1-^ 71X1, 
^iXl, ^2X1 ^ *H£ 4-4-1 5-W^, 7l^> 241-

^4"^ #314-; ^7l 4711* f-Sfl ^44 44 ^ ^Sj-44 
# Xl^4"^ #7114-; ^7l #4f^ 7}^H £#4 44 £44 44^ 4^ 
71^-1-^- £244^ 47111- °1®°1^14. 

a, ^-71 *v s-^i- 4^4-4 4*H -& ^4 4 41- 4## *fltf4 £#4-
4-§-4_£.3-4 #4" ^*<§4-^ ## #4-#4-

^4 3L, #7] #4f^ -n-711-4 #44 4^ 44 -n-71 ^44", #^ 
XI4 5} 4" 4 ^#-§-4 4 44 -n-71 °J4- ^ 44£ 4^ 4-4-1 2W4-
4-1-4, -i-%^ 4x1, iJriXl, 3}4-4 Mxl ^ 44£ 4^ 4-#4 4 
fV 71^- 2<H1- ^344, W #4"^ £#4^ tf7l 44 £44 
7^4 4tt 4^#4 ^.3£^ ^ ̂JG.3. *>4". 
[£44 ##4 

£ if ^ 1^4 ^ ^14 44 4-€- #4- sflnsl ##£4 JL, 
£ 2^ £ 14 ## ^H7} 44"€ 3P> 444 711 ^£4 JL, 
E 3f £ 14 ##iMl i^-4^ 44 -ff-71 <^4-1 4-4-^ £#43i, 
£ 4^ 44 -TM <^4-4 -n-M 4€- #4-#4 £# 4^- °1 U1 ̂ 1 

olJL, 

£ 5 ^ £ 6^ ^ t^4 H ^4 44 4-# #4"4H4 #4"^ XI2: 
^4 ̂ -§-£431, 

£ 7f £ 14 #4- ^^-4 £#-§- 4-44-f^ 4^3S. io^r^> #4-4 
4 ^ 44-#^ £# 7-1471431, 

£ 8f 4-a^-i- iL7l 4*11 5*1# 4-4-1- #4 ^7>1 44t!-
°]$- 44 -n-71 <^4-4 £4 ^ 4 S°d*l 4-4-4-T7 S# 7144 444 
°14-. 

[44<^i] 
4^°HA1^- ^-^°11 cfl*ll ^-44 ^^^4-. 
£ if £ ^4 ^ 4= 4P} 4H(IOO)4 ##£44-. 
^ £44 44 4° 1 £ ^-^4 ^*HH1 4€- #4 sfln 
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(100)fe- 44^(110) ^ 34#(120)J>-3- ^444. 44^(110)f £ 34 £4 
44 9X^ 44 44, 44 4H(100)7> #314^(3)4 4445^ 4^r 4-£4 
4. 44fKll0)f #44€(3)4 S)]H(5)4 5.444 444 4 
44 43^- 444(7)1* r ^oj] tfl-§-«H 444^1: 4^r #451 ^4 
sl4 n 3H H44 <34^(120)il: 43^- -^1 °1(7)^1 4-5-44 3-44 44 
^a.5. 444^r <^4# ^rU44. 444 ^r£- 34^44 JL^I 34 44*11 
*H4^ 4^444, ^ 44 444^r <34^(120)iL4 ^£7> ^4. 

£&4, 44#(110)£ 34£ ^^-7} ^ 4^444 4 4444 
S44 ^JE*- ^#44 3*1) A^S]^ #*1(170)4 f-47> 7>^§}4. 5L 3 4 
4^ 43^ ^4 44444 ^444 3144(7)1 444 44-^ 
s. ^14^1-^-^-4, TFT-LCD71-. ̂ ^€ 7l#, -ft-3 71^:, Afl3"4 4#, #34 
#4^ 7|$ ^ 40^ 7l^.o| jrl^pj. cfl^S. 4-§- 7f^^-f #^44. 3. 

3JL 444 £• 44^(110) &4£ 3)]H(100)1- ^44" ^r 514. 
a 4 £ 2i4fe 3 4^ 34 44 (lH 344£.^- 34 4^(100)4 

H44 ^4 ^-f* £A14-$O_3-, 3P> #*](i)si ^EJH 2)A>z^f ^ 
44^ ^4 444 ^4s. €H4 7>^^-f #€-44. 

44^(l20)f £. 241 £444 &TT 44 44 444 444 3144 
(7)4 44 4#4^ ^£44. 44fK120)f ih44 44fK120) 44 #4# 
S4 i£^ 443 ItM 44 4^-44 ^ 44. 

444 34^(120) ^§4 1-4 #44 *m^(130) 44-§- l-*H 
^1*1] 444fe €34 PHS4^(130)4 44f #3-T-44, #3°H4^, #44 
^Ei]H; #s]#i t^fal, f-5]^vi]o]E) #5H14, #341 44^1 
314 s, i-si u]^ of/fl si] o] E; is] 4 4 €5.44 H, #34113} 44, #3°114 
s. #-£, #344^- 44H, #34^, 444, 4°^ 4 1-444^^ 4f-
4^1 zif-^4 444 4£ 44 4#^ ^^-#4 44^ ^ 5Z4. 

#34 4-^^^(130)4 ^4^4 4S.M] 4^4444^. 
3SMIs. 4-f-44 24^^1 ^4 -fsi]4^-S-:?-4 444 

<T 44. 41^1^44^ 4^ ^44i 44 4^4^.4 ^3^4 Hi-fe- 2.^4 
1- £444. 4^4444^ 43^44^ 2 444 4^4444^ 4 
^7]* 7]7]i ti}-g-4 4^4444^4 4^4 4~16 ^^%44, #344^-, 

#3^1^3414^3# ^4 #3#4 #®4 44^4444 
s IE^ 414 444 44^4444^4^1 ^r-S-4 4*fl ^44 ^ ^loi, 4 
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44 4^4444^ o]^A]o]-ti]ol H 7] -g- 7}T] ̂  ^5^1 

4-§*44 ^^^SLS- #4^314^ ^4 ̂  $14- 444 ^44^ 4, 
4-4 14~4i(2-fS.S. 44?I)(44 MOCA) ^ 44 SE^r 15} 41315.711 
^ l-BH^BflHTflSl 444 14 #4 ^ 0^4. 1-51-f31^ ^ ̂  
^-^1 Cf<#s} 2:441 51*11 #45} 2:^4 7]-^§].cl-_ 

4*1^ ^p^(120)^. leM 41^4^(130)^ 7l ^44 UfOj: 
4 ^#5. 4f-44 &JI, ^44 7fl4 ^ ^§4 ^.40]] 1^4 4 O]^ 4^ 
£ 4444-

^ (120) -&- ^ 4^ 4 711^- Polyurethane prepolymer 4 ^ 47fl * 
£444 ^l-oll ^444 ^^1^1 4^-## 444 £5. 314444^ 711 ^ 
(Casting) ^44, 3. 3L444 #4^1: 4-g-s.*H ^Tfl ifsl^J 
(Spliting) H 4fi sflc tfl41 a"3 3 (slurry) -n-f-^1]^^: 4#4^r^- 3. 
^-yJ (Groobing) 44-!: 3.444 4-T-44 4 $1^4 -& 4 ir 7fl:£^ 
44 41 ^slfe #45} #fHl ^r-8- 44 4 $14 44 44^(120)41 445} 
#4 #4 £f-£l7fl Sjfe- 444-

^14°.^, 4 4^41 41- 44^(120)41 Pl>fl 44 «a47> i44 
31, 4 447} 4^ £4(141,142)7} £44 4 $14. 

444 p]Afl ^-71 ^4^ 1 7>i^ 44 ^4, 4^4^ 44 S3 4, 1-
44 5} 7|2:Al 444^ £^4 (monomer)# 5} ^-§-AS 41: 4 $lfe ^14 
4 (copolymer) *11 115. 4#44 ^4 5E^ 4 44 4 #51 ^5.4 7fl4S. 4#44 
^441 *1144 4 $14. 

4, 4X1 -n-71 <^4^ 144143144, 14^5.43144, 14^4 44 
4, #44 4€£44£44, 14444^44, 43-144, 14431444, 
144£V1145.44, ^#44, 44£44, 414444, -£-^44, t-441^31 
5.44, 3L:r-(Rubber) ABS (acrylonitrile butadiene styrene copolymer), SAN 
(Styrene Acrylonitrile Copolymers) 4414 444"^ 44£ 4 £ 445. 44 
°1^ 7i^ r $14. 

444 4X1 44 S344 444(120)41 £44£4 47] 4314^ 3.7]} 
4 7>4 4^ (#4 4 44 444 4^)4 4-§-€ <r $14. 

#44 4^41 51^, 44#^ 43144 ^±s. ̂ -^44 4X1 44 
^45. ^^44 ^ 4^711 ^^5} ni^ii -8-71 ^4^(120) #441 
£44 4 ^r $14. 
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444 4*44 44^, 4*^(120) ^4 144 44 471 44 44-§-
4^4(Monomer)l 2444:n. ^444^- 44 4#4l"4 ^-t4-8-4 
44 44 -fM <$z}7} ^4 ^ 3L^.7fl £44 ^ <r $14. 

444H120) 44 144 44 -fr4 <%X}7} 24*4 447}- 5- 34 £*1 
4&4-

£ 3(H)TT 44 "n*7| <^44 44^ 444* L}E}-4 44^, £ 3(b)^ 
44 -n-71 <^44 444* 444 4°14. 

?3:4, 44 4^(100)4 4^4 24(141,142)^ 41- 14 4 
^4 24(141,142)^ 44, 4#^ ^24, 444 1J-344 44 
&.& ^ 44£ 4^ 444 44 44 24 44s 4^44 7A°i 
^ $14. 

444 44- 4^_a.4i^ <341^ 4-f-fe 1-44 4s4^4 4-§-44 
44 Irlis. ^44^4, 43$ 44 144 r: 44^ 4-ft-, 44^ 4 

4, £-4 444 ^447} 44^- £4, 444, 44, 444, :f 
44, 444s 4^44 nf-44 444 4— 44 41:4 £41 ̂  
4 444 ^ $14. 

44 4^-3-4^ 44?!- 44°-S €44 4°fl ^444 44 
4 ^ $1^4, 444 43 44 f 1 ~ 50/™ 4 44 44444, 10 ~ 40^4 
44 44 tif^-^44. ^44 444 4-4 4444 9X^ 4, 44 #444 
34 ^ ^4 4W <T- $1^-4, 444^ 44 #2} 4 4 44 44 
§> ^*1 330. ^r $1^-4, 44- 4£iL£4 B.7] atv 44 44^4 
444 ^ $14. 

4-o-4 24(141,142)4 n 4^4 £4(141,142)1- 4444 4 
^4 4*11 4s ^44 *r $1^4, 41 14 4^4 24(141,142)^ *€4 
44, ^#4 11:3.44-, 444 434 4-4 ^^4 44 444^r 444. 

444 ##4 44^ 4471-71- '0'444 444-^-S 444 44* 4 
44 *r $1^4, tf-(He), 4f(Ne), 4^(Ar), H^^(Kr), 4^(Xe), 4£(Rn) 
4-4 4 34 *44 7144 2444. 4 447} *#4 714^ 8 
^ oi«qofls. N2 ^4 ^-4 #44 4^4^(130)4 4-8-44 4* 
14 ^-4li- 4-8-4 4444 444 4444. 

nejji ^-24^ ^44 4^4 £444 ^4 44 44 4-8-4 
44 4^4 421- 4:444^ 3^3.4, a7flfe 444 4£44 #44 13: 
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IL4S. ^£4 ^ $14. 
444 4£xm °V°1 £4-4 44 °1 M7] (g)si #4# 4-g-sfl * 

HVf 6.S. 44^r 4444£44 4:£44 ufl^ol] ^o] M}-£^5. &O}JL, #£1 
3 ^£4^ 44* £<ys}44- ^4^1 4£X1* 4-§-*fl 4-§-t# 
<§^^1 715.1- 44471 4^-4 JL £-44-5-4^ 4444 444. 
4 44 4£44 ^ff- ^ ^"4f 7l ^44 44 *445-^ J±4 4X1$ 44 
f ^4$4. 

4^4 £4(141,142)^ l-«"4 444 44$ 4:£Xl(4#4 4"£X14 
444 4£Xl)4 ^4 ^afl 44^(120)4 444^ 4°-S4, H0VA] 
4 4*11 §Efsl^ z\7\ 4f 4^4 £4(141,142)7} <34 4^(100)4 £$ 
1 ̂  &JL, £ If 44$ 4^4 4^4 £<H(141,142)7} £$4 44 4^ 
(100)^1 44£t- 444 444. 

£ 4TT 4#$ 44 4:4 4^4 £4(141,142)* £"$4TT 44 sflH 
(100)4 4X1 4 7] <^44 -ff-^-41 44 4JE$ £444. 

£ 4(a)^ 4X1 44 44* £°d44 (£$444) 44-4 4 
4 ^H( 100) £44 £4 ££ 44* 444 443i, £ 4(b)fe 4X1 44 4 
4* £^(£4)$ 444 £4 4H(IOO) £44 £4 ££ 44* 444 4 
44. i 4(a) 4 t 4(b)fe 4X1 -fM S34* XI4$ 4# 44 4^(100) 4 
4 2:4(44 ^H(lOO) 2:$ #4 44 f£, 4?} ^4 ^4 f-)f ^4$ 4 
•f 44. 

£ 44 til^ 444 44 444 44 £4 4X1 -8-71 <£14* £$44 
£4 tfflHdoo)* 44$ 4-f7} £44 ££7} 4 2:4$^: 4 ^ $14. 

4 — 4 4 4 4 4 gas 31^- 4£4l"4 Polyurethane Matrix 41 ^^4 
4 431 ^4$ £4(Pore)7} 4444 4*114^ gas 44 £4* 
£44 ^r €4-f44 4^4 44$ 4 £4 Casting Machine4 ^£$ 
514^-44 4-2-$4, ^eH 4f4^ 4¥£4 €4f44 444 4^^ 
gas* 444 £^t ^ ^iL4 44 gas7} -fell 4 441 4* 
7l ^.4^ 471^^-S. 44 47}^- £-44 &4 444 4 ^ 4 * (porosity) 4 4 
44^1, it 4f 44^4 £4 ^44s 44-§-4 &&4. 

IISi4 4 €4 44 44 4X1 471 ^4* polyurethane prepolymer 
444 $(£444)^-5.4, 4X1 -^-4 <y44 l-4-f44 44 4J:4-§-4 
4*11 444 4^7} 4#43i, 4fe 44" 4^44 ^£4 ^41- 4^.4 4^1 
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431 £45} ^!44£ 7144^- 444. 
31471- ^7}^ 44 -8-71 ^^Vw-sq 44 23-2.S. 4*11 #5l#44 

pflE.^^51 24# 43*144 $>44£ £44 A}ol^ (porosity)5] 
3=44 7>¥444 JL4£ $14. 

4444xr £ 51- tiSfol £ 4^51 <y 4444 o^j- Bfls. 
(100)51 44^(120)5} 424^5} 43# 4^44. 

44, -n-71## #43 £444 44 -n-71 <Q*}3. ^44 4^ 
(431 S100), 44^(120) ̂ 44 #€*4 44 44 44 ̂ 4* £444 
(S110). 443±3., 44 4^4 #44 4^2(130) *S4-§- #44 £44 

-n-71 <^4# 45. ^ $14(431 S110). 
£44344, 4S^4 4f *#4 7l*fl(^fe- 4®- M.^ rt-

£4)* 44 ¥444 £444(431 S120). 
4 7l 4 £44 TT #44 444 4f ̂ 44^4 4^ ̂44 £4 a. 

44 44 44¥4 24 7>^44. 
444, €4 4 44 4-8-# 4*344(S130). £?, £4## £3 ^^4 

¥^§ 4£4 ¥°tl44 44 4 34 43# f-44 3x4444. °1 «fl 44 4 
#f 80 44 90S 44 5 44 30£4 4*34:24 34 4#4 80 44 120£ 
44 20 44 2444 4«34£4 4 ¥£ $144, 443 4 ^3 f£ 4 44 
f 4 3 24# 44 ^4 44431 441 ¥ $l#f #^44. 

444^-^, £3 344 44## 7}^44(S140). 7^4- 4 
44, £471-^44 ^ 43 43 ^# £444. 4*1, 344 4### ¥ 

^44 444 £3 ¥44 -£4 4 ^4# 4£* 4444. ^445} 44# 
44 ¥# 4 4# 4^ f-4 #514 4 H (sheet) 4s £451 4^314 ^-4 
4 °j5lol y^oj] .$1 sfl4 44^(120)# 4s4°-5. ^4^- ^ $l#f #1-4 
4. nelji 44^(120)51 &44^ 44 (13)7> 44^(120)4 4<3 S4 
4 #3i¥ ^-44 £^- 4 ¥ $1^ 444 ^44 nf-a(groove)l: H44fe 
44 44344. 

3 ¥, 43 ^-3# 4 4 44^(120)# 44 44. 43 ^34 44^ 
£4(160)4^ 4^4 £4(141,142)51 M#4 44 3144 4^(i4r,142')4 £ 
£431 44. 

44#(120)4-5.S£ 44 4^(100)1- 444 ¥£ $1^-4, 4-&4 44 
4fe 44 4^(100) 42 ^3 £444 44 4314 4^4 5i§fl 44^(110) 
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-I: 424^ 44#(110)4 34f*(120)# ^44?} <34 ^H(100)l- 444 
¥S $14. 

£ 6f a 4^. ^AHHl rcf-s. c^p} 4^(100)4 44^(120)4 
42:4^4 43# 4^44-

s 64 434 £ 54 434 4# 3£ 443 444 4*11 44 -fM 
°J44 34 4s(iooHl ifslEt 44^ 3 44. 

34^(120) 113 *44 44 -n-71 <^4 ^3-g- 444* 5.44 ?} 
JL H444* 4*1 *114 4441:4 ^44-g-4 4*11 44 -fM $4-71- *114 
£4 "S^-H *83 4 44(44 S200). 

444 4 44 £4 -g-^W £4 44 s 4:^*4 #44 714, 
4#^ 4i4, 443 Ik3.4 f1 34s 4s 4-4* £444, 714 £4* 
^4444(431 S210). 

4¥4 43 #, £4*# 44 ^ W44 34^(120)* 4^4^(4 
Til S220) 7}^4fe 44(431 S230)f 44 4^4 44 ^s.s ̂ 44 41?! 
f 4444. 

4 4^4 44 iL4 444 444 4^-4 4*1134 4^11-4 «1^ 
* -f-44 4^44, 47H1 4444 &4 ifl-g-f 4 7l# £4^14 ^44 
444 ^£4 7l#3o.s. 4¥4 ¥ 4^ 44ss 4*34 ^444. *1- 4 
44 ^^Ml-oii 4*11 £ 4^4 ^¥7} 444^ 44 444. 

<4tMl 1> 
5£ 44*4^4 #4 4^-44 4 4#4 #(£44 1000) 1600g-§- ¥ 

^4^1 100 ~ 130°C4 4s 4 4 ^44 4444 400g4 7fl44(AlBN) 44# 
444 ¥$44 4444 4-§-(^4)-l- 4S4 #44s44H4-i-41- 44 
5-44 44$4 *33 4 £44 4S4 ^4-. ^-<nt); 4^1 $-7} $47} £4 
4 *44s4444#4l-4 3s^- 1,700 cPs(25°C)44. 

<41H1 2> 
41H1 14 5-^4 44 44 $47} £44 #44^4444^4# 

(£44 1000) 120g, #¥444^4444^- 52g# ¥$4-:n. 70 ~ 80°C4 4 
s44 4 ~ 544 44444 4^ 4#4 NC0444 9.0%s. 4-534. 

4S4 4 £4 44 4 s. i4^444 3s^ 10,900 cPs(25°C)$4. 
<4^4 3> 
Casting Machine-i- 444-4 44 4 24 4£4 44 4— 44^444 
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MOCA(#44 44^14 4#$)(£44# 10:3)5] 4## #£4^- °14 -§-*1 
i Gas5] ¥$# €444. Gas7} ¥$4 £41"£ 80°C 444 ¥ 
tgofl ¥$44 5} 30£ f-4 ^444 ¥ HXTC ££44 2044 -§-4 ^44 
334. 4^4 W## ¥444 444 £4# 4444 <£p} 4H(100)4 4 
4fKl20)# 42:4^4. 

o)^]^ ^d\) oj-s. <£p]^(12o)4 S.4 Pore 444^ £ 4(bH 44 

4 44 431, 45 pore 4^-cr 32um $14. 
4^4 4^* 4°14fH c]i3S 10£4 4444 ¥ £4T]47]^ 

Ra 5.82, Rp 15.05, Rv 24.07# 444 $131, £• 74 S444$14-
£ 744 71-S^f 44^(120)4 ^4^444 7]Z]d\] Sil^j-JL, AflS. 

44^ S4(160)5] ^o]l- 444JI 44. 
^12:4 pacJ4 o}S.^^-i; J±4 44 54 4 ^4 441 44 4 7ft- 4 

Al^JL, £ 8^1 444 $14-
£. 84 5144, #7] $4 4 ;t$4 3 ¥71- #4 $4* £$44 

4¥Ji4 S^o] 7] ^7] 7} 7fl44$l## 4 ¥ $14. 
^,'^H #7l #4¥44 433^ 4014°H £444 $14 

$44 1-S]¥314 Aj-Ojofl 44# ^444 4M1, 4^ 
-§4 ¥4 44 ¥¥ 44 i 444 44444 44^4 444 ^44^4 
AS4 CMP ^4 ^ 444£H 4444 °1 431 34 a.4 € 4 
£4^r 4444 4^ 444. 

44^ 4^1 #71 $4xr 4a# 1HMI5. 4444 £4 4 glazing 4 
3*4 444£ ^43 4 J:4t- 4444 44. 

a. ^v^o. Aj.7l^. ^ 440HI 444^r 44 444 £ 1^4 
-M* 4444 ^4 4°fl4 4^1 7}4s 44 4 ¥444 44^ ¥ 
$l^r ^ ̂ 14. 
[4$44#7BT4] 

44 444 44 £°1 £ 4^4 4^.4, 4*11 #4 $4* 
polyurethane prepolymer 4^4 £$4(5-4*1 ̂ ) °-S4 *114 #71$44 
polyurethane44 45L4#0!] 44 4^4 45=-7]- 4"er4:2-, 4fe 4 — 4 "o"4 
°114 ^£4 ^41:(porosity)0] 4^.4S-4 4^1, IE 4 4^1 544 5-44 4 
44^ 3.7]] 7] 4 44. 

as]! 44 $41:45] 44 2:4^s. Polyurethane Matrix4 ^4 4 
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5°^ *}°1 — ^ 7}^ ^ $ltf. 

S?V *53€ H B}2.|- 7H4-a] icjoj glazing 

<g#a] 7l]*i£]^ MS. 3X^. 

11 
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[^3 1] 
^3 £"t*]7l:n. 3HH ^-5-°ll ^*A <&*} 

SUHI- yoVl?H SWi 
(a) -fMl-# 1-33 v^SLS. *H -8-7] <y*}£." ^33?]^ 

(b) ^7] (a) *83 € PH TT71 $X}1- ^7] 
°fl £^3^ ^315]-; 

(C) #7] (b) ^315] 5<H A}o]3 ^H|o| 7}^$. 7] 

*i ^a^l, si-«l-3 ^-£^1 ^ 3<Hs sl-M-t- 7i# 5<H 
1- ^34-^ 

(d) ^71 (C) #4*" 1^1) ^5} ^2)- ^ <24^-1-

^12:^]-^ #7114; 
(e) 3-71 'S^-lr 7>^s}o^ a^lofl 71^- 5<^5] 7flnH ^t!r 7l •§-!-# 

£537]^ ^31* 5^Hf ^ 6.S. <3^ 3fl£5] 

[3^2] 
<$.*}% ^3 £tM?l-n. J*«M ^>-§-^1 5]§n .J7#s)-X|^ <gp> 

BflH# ^12:^ yo^°11 &°H, 

(a) 3-71 <£*]-# ^3 #lM] -n-71 33-§- 5^1?1 
JI 7]^ 3-71 tar^t-^ 5] Sfl nl^] -8-71 

^ £337l^ ^315]-; 
(b) 3-71 (b) 5°1 Aj-o]3 ^E^o) 7]-^ #-#3 7l 

*1 #5*1 ^5*1] ^ 3°]i °l£ ^>M-1- £H-SH, 713-

(c) 3-71 (b) #7flf- f-tfl 33 € ^ <S *}#-§: 
*l]2:S]-fe ^-7]] 5}; 

(d) 3-7] 7]-^-§]-^ g_T&°\1 7)*% 5^5] 7KH 0]^ 71^1-ir 

£53 3:31* 5^}^ ^-3^-S ^ <34 3flH5] 

[^3 3] 

7)113- Hi-b *fl2%H) & 3, 

3-71 *1 Ail -n-71 #^H 131^*1, #51^^131^*1, #5] ̂ 31 
^r*l, #5lyl^l-sel-o]H^*l, #2lo>40lH^*l, 6>al^*l, #5l-felllK^l, 
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#44^44^4, 51]^4, 44^4, oflS-A]^x]; .2.^4, l^H^l 
ST^I, J1-T"(Rubber) ABS (acrylonitrile butadiene styrene copolymer), SAN 
(Styrene Acrylonitrile Copolymers) ir°114 4 — 443. 

4# ^-4 4^ 4^4 42:4^. 
[^4 4] 

*U4 *I121H1 $U44, 
^7} 7l^lfe 8^ €^4, ^-7} 34^ tiV 

-g-44 QT= 7)4 ^14 -id^slfe 4-1- 4TT 34 4^4^. 
5] 

414 a-cr 42^4 &44, 
44 44^°H <^4 ^ldb^.£7l- <#7) 34 

# ^4 1-lHl £444^r #7111- 4 544^ 4# 4^ ?!41H 
5] 4^44 
[4 ̂ 4 6] 

5*134 314^ £44 c*j 4^6.3.*] 0^p> ^834-fe-
34 &44, 

44 <344^ <34ir# £444 
44 <34#f -fMl-Sj 1-3^ f-^4 £]4 4*11 -8-71 $44, 444 

5] 443 ^44-?Hl ^4 4*11 -n-71 $4 ^ *}4£- 4^ 44-# £444 
4Tirsi, •1:44 7] 4, ^£*11, 443 a"£4 ^ 34-5=- 4— 44°ll 4 
4 714 £4* £444 4434, 

4?1 34^ £4°ll^ ^-71 7l*0> 54S] 7flW<H ^14 7l •§••!• 4 £-£4 
fe 4"§" 4^ 4^ 344^. 
[^44 7] 

464°11 31°]*], 

44 4*11 -n-71 $4^ €^1114^4, €4 £5.^4^4, 14^4*511 
^r4, €4441-3.44s.^4, €4444^4, ofa.1^4, €4-^314^4, 
€44^114^4, 4 #^4, 44^4, °ll€4^r4, -S-^^4, €4°ll^4 
s.^4, -2-4 (Rubber) ABS (acrylonitrile butadiene styrene copolymer), SAN 
(Styrene Acrylonitrile Copolymers) ir^l 4 4 4 4 -c- 4 4 £ 4 — 443. 4*c! 
4^ 4-1: 4^ 34 4^4^. 
[^44 8] 
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^16^ ^17%H1 &M*1, 
•^•7} -=t-5M<3 ^l^lxr ir17l-||;I£ 8^ ^7] ^^lir ^ 

f^l 7)4 %-$r ffc= 3*} 5fl£. 
l^U" 9] 

*11611- ££^r ^I7«c>i 91°!*}, 
AoM Ml 51 <£J^ <§<*# *H*Hr «l|tf 

M 3*1- 3flH. 


