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¥ 1. General Properties of BPA Polycarbonate

—=
Advantage i Disadvantage
Rigidity ‘ More expensive than PE, PS etc.
I
Toughness Special care in processing
Transparency Pale yellow color

Limited resistance to chemicals
and ultra-violet light
Notch sensitivity

Electrical insulation

Self-extinguishing
Physiological inertness

21 714 HF

Feolael Bd JIAH 4E, Bal 4ye Eat
Hulol £k EHQ AXUelg Zepade] 42E A7
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Structure, Properties and Applications of Polycarbonate

Mesln FY3eta(Sang Soo Lee and Jae Young Jho, Department of Chemical Technology, Seoul National
University, San 56-1 Shinrim-Dong, Kwanak-Ku, Seoul, 151-742, Korea)
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Fig. 1. Photo-Fries rearrangement of polycarbonate.
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Fig. 2. Peroxide formation in polycarbonate.

Photo-Fries rearrangement7} 7} el3A40= slea &
BAxich, Wel <3 #AH 2,2 -dihydroxybenzophe-
none T AL FohaA garaae Yoo,
Zg)7tE o] E W isopropylidene %2} methyl 7]+ 4t
A8} uhg dloj) o) hydrOperOXIde-;; 33 o)A
W ) arylalkoxy radicato] iz} Al&o] E3E oA
}dk THAE ob7|@ui(Fig. 2). o] el 2]z 9]

o] Hadh Ao M A A HpHoy &
'}5’.1—1] 129 A% benzotriazoleo] 7}& dul 291
oy, 17,18
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Fig. 3. Influence of temperature on melt viscosity of polycarbonate.
Shear stress=1x 105dyne/cm? After Christopher and Fox.>
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Fig. 4. Shear stress-shear rate relationship for a polystyrene at 440
F (A) and polycarbonate at 650 F (B), 600 F (C), 550°F (D), and
500 F (E). After Fielder et al.>!
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Fig. 5. Distribution of polycarbonate consumption in Western Eu-
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AME Boli Qlt}, #o)A WL o] 4§ dole A4 x|
AN RS AgE AEE-L vAg T2 Hej2 £
ZZ7tEdlo[E] BHo| A4ED, odE FEL B=
Well x5t FHo) s Al e ey La)ske
Hlo|Ee] EHo) 7|2},

Holq 71 Pollde we FH4, WL W
e YHE, AA A, e duY ew ea g
YA e BEELS AL 4 USAES] TR 584
5ol H8d A7t Avelkd B4A BAolth 540
$48 SehmolEE oleld 221¢ A3 ALE Ao

o

2, BAko] 22,000~32,000 B35Sl Al A¥ =39
Ze]7tE o E o)l 27} o] o]0zl alkylpheny!
T2 E9% F9E 2nUg Y gk g4 2xe
FA 9 71AH EQollye 2 43 FAgod] FE8S
BAAA HEA FEAQ) AR Sy A4S 9 ¢ 9l
Al sZcHE 2). Mobay Chemical?] Makrolon FCR
24054 A¥ AT dE 7B S BHog &
g NANZ EeFtEdo|EY] Ae v)AE B4 A8
B 9198 °dF FEode] Exlgel 8 pE A B
39} e A$oi= 18,000~20,000 FLe] e Exjak
= ARo] Jbedpy 53 o] A9 44 A=Y A4S 59

2 BIHES ol 4 QoA A 59 e VY
g = ),

ZEFtRvolEx UE 2T Fo] S8H B
29l AL gtZo|u} castingolold] o]Fo|x|n F )}
725 ek e do) wiako g widkd AXA et

I 2. Properties of Easy-flow Polycarbonate

Easy-flo
Property Test method gfgdesf Standard PC
Meit-flow index
at 300C/1.2kg, DIN 53,735
2/10min ISO 1133 {32~35|17~20{17~20|10~12
Spiral flow at
300C, cm 54 38 38 33

Notched impact
strength, Charpy, ISO 53,453
KJ/m? ISO R 179
Elongation at break

after 400h thermal | DIN 53,455
aging at 100C, % ISO R 527 10

50 10 | 30
L {

3aBased on polycarbonate with higher branched alkylphenyl end

groups.
b Deutsche Industrie Norm, Germany.

DEXIDE J(s A48 63 19939 12¢

dojzlh, AR B4 "Ee) ARG S5 22
T 3len, A AP 2UZAE LY e
=ug ek Z7Ru0lE HEL loss factor7}
on, R7he] 2wo] &AL Heth UA AgHe u
2ME Y, e £3 Fr4dos A7AH Haye
i 4EHL A9 gl Holn] {53 A5 kA
& Hth ZelRulelE dge s 2 g5 Y
A Foteld). glv)out dyn| Mol L E)= Yol A
AAL ARNA 9] Alo] 22 7 Wol o] 851 on, 1
ool F&o] e ez Al AR so] ALY,
vto]29} Hshr]e] 423}7] R-2o) sol: EglvtHylo]E
o Fol AUt

32 UE E2FIRU|0|E

L7t ol Ex HEAE o] &5t 4y Fo) =
(foam) 9] FHHE% 7188 & 4 Yok 17719 19731 4
37} o]Folzl ZE|FlHVlolE & tét A AE w=
S AR UG 9 T2E 2 FRUEH (st
ructural foam) 2 W5 4 ok, A3t 27190+ Union
Carbide®] 24 7140l ¢Jgt &e]3 @Eyo] Yukzlo|g]
o}, e o $4% UF AHE Av19E 83
MY o] o] 851 Uch HEAE BFE A=) 2 Mo
oRstr] I1 B4k e} o5 Fdsforsich, =3 vty &
oA A E37E dojuolsl AT HE BA o
o] glojobst 7]A| daigko] Foksh=t] thEAIQl Wy
A2+ 5-phenyltetrazole, phenyldihydrooxadiazinone
ol Ut

H 3. Properties of Foamed Polycarbonate Makrolon SF 800

Property Test method Value
Vicat softening temp VST/B DIN 53460 140
Flammability test, 6.4mm UL 94 VO
Elongation at break, % 5
Flexural strength at 5% peripheral
Fiber elongation, MPa
at 23T DIN 53452 70
at 60T DIN 53,452 60
Impact strength, kl/m?
at +23¢C DIN 53,453 40
at —23T DIN 53,453 40
Tensile strength, MPa DIN 53,455 >35

Tensile modulus of elasticity, MPa DIN 53457 2,000

Flexural modulus of elasticity, MPa

at 23C DIN 53,457
at 60C DIN 53457
Heat distortion resistance, C :
at 1.81 MPa DIN 53461 127
at 045 MPa DIN 53,461 137

Izod notched impact strength,
method E, J/m

at +20T

at —20T

ASTM D256 350
ASTM D256 350
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Fig. 6. Gas counterpressure structural foam injection molding process. (a) Empty mold, pressurized, foamable resin stored in accumulator
(h) foamable resin injected against gas pressure ; (c) gas pressure relief, accumulator retracted to allow foaming(optional) : (d) article ejec-

ted, resin in accumulator recompressed.
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4. STUNE S8 F2/FIR2H0IES A

Ze]7}H |0 E = bisphenol-A9] FZ2E A t}E bis-
phenolZ tjAlgke 24 vl T}F3t B-Alo] A28 #F =
Atk EFtEYc]EE EYHE T AES A oldy
Eetagol vla] Gy 2o} ohh e Holn 744 7)ol
ofgt 7hRaf wkgoll Ao wo] ik o1& neshy)
A 8y FFEA 7} Al EE o] REHY AES AFACh
olF A ZEjFtRvlo|E 49 T4, 4L dlx=A
% o] Wi s ojolge 20|t} 1979\ Bayero|A
A GAALS A= Ao 2, 2-bis(3, 5-dimethyl-4-hydrox-
yphenyl) propane (tetramethylbisphenol-A) F2& 2zt
TMBPA-PC=A] Vicat softening point7} 196C<f| o]2H
g9 WEENgS Ad, 457t Llgim® Fze
v 7hug gz} AFolv, “12iu} TMBPA-PCE &
2)FtR| o] Eof B3] w2 Gy 258 Holi= HojlM ¢
T UFo] AAo] Ro} =AY} stressol] HAu]ye AL
oA cha FeFsich 22 (E 4)

Ze7lRdolEe] FHE(np=1.590) Bt ohh F&
Fx(np=1.6100E Ho]= 1,1-bis(4-hydroxyphenyl)
sulfide(bisphenol S)& FZFFA|7! A9 -y 33t
E4g Jloe 5 Atk 2% g 2, 2.bis(3, 5-dibromo-
4-hydroxyphenyl) propane(tetrabromobisphenol-A) 7}

¥ 4. Properties of TMBPA Polycarbonate and BPA Polycarbonate

Property Test method, TMIEPA PC, BIiA PC,
DIN n=130* n.= 1.30*
Glass-transition temp, 203 150
Density, g/cm? 53479 1.08 1.20
Refractive index 1.546 1.586
Tensile modulus, MPa 53,457 2,400 2,200
Tensile strength, MPa 53,455 80 65
Tensile strength at
break, MPa 53,455 62 68
Impact strength, kJ/m? 53453 45 no break
Notched impact strength
kJ/m? 53,453 4 >300
Elongation at break, % 53,455 50 >100

* 1, determined in a solution of 0.5 g polymer in 100 ml CH2Cj2 at
25T.
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