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SMCS AbF SMCE AZsh) 12 AHAL%H HPA2eE SFotsdTh 47
3 SMCé Azsps] 7 Ass l Yozt EFANAL A4q A2z FAAT LT A2RoR o] AHs
2, Auj%4 SMCE: glass micro-baloon(GMB) & A2 AH8-ste] Agsioict. ARl FA2HR Azd A -
Aoz A% A, 7142 AA, Ed Ad S¢ SAHAc $A8E SMC AHe At EPAAAL & & FAA
o] ofo] 271842 At $rE 7oy SMC 43 A9 B4 E €8S Bo|A gk AulF4 SMCHAMe
GMBY] eko] Z71gHo]| e} ujFo] ztastgen], EAAAARE Azbe] H2E Haln

Abstract: In this research, we studied curing and filler systems for preparation of fast cure SMC and low-density SMC,
respectivly. Two curing systems were evaluated for fast cure SMC formulation. One is a mixed initiator system and the
other is an activator system. For low-density SMC, glass micro-baloon(GMB) was used as a filler. Various SMC formula-
tions were cured in an appropriate way, and their curing behavior and physical/mechanical properties were characterized.
Curing rates were increased with increasing quantity of mixed initiator and activator, but mechanical properties were not af-
fected. As the quantities of GMB increased, density and mechanical properties were decreased.
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< 5% A% 24l AFF *J%L"]E}- 24717
oleid A AT A AT 2AEE AFS,
Ade T T 7 oy _1.-.-1} ZHE 53 1A
B Est 4% - SR EoRA FEEH Qo) &

A AEA FokollA 7P EQA|, 7 Hol ZH‘—‘!Q
I g 23 A8 A¥ ki o 2 SMC(sheet mold-
ing compound) & ©]43F A¥HE & 4 9o},

SMCe A7A84 A #8 df9 F71524
£ EAR, A= £3 Ao glom YAl
ot sheetd MR RN Lxof vls) 43 F9
AR Z=rt 53y JIAE A-sle] 2 871
AR Z7bstz Q1] SMCE WEAA, d&Ao]
Holubx 7hei-d) ubste], dhsRAabe] AS$- bt
H|ate] gho| Wty 7}l WejAw, Lxo) mizket
Holot. =gk o3} e Ao FAME o7 Y3t
o 7ol vl 4mfHze] £AE PR dn[2]
ole 39 #H7IE Aol g FAZ dAsA g
th. 2822 SMCo} 7Z-gbel] @ utgk AA4A 9l
v A87F H7) Al Y Ak thEo Qg
2AE e )4 AE B 1AE 2
£ Au|F SMCe} 7o) L sjei3-6].

47334 SMC) AZE A3 Hs Argozs
AL AAAS 2e ANAE B Aeste 23
AR A2R e ANA ZAAE Brhehe] A
3 2xo Ay A7ke g1 7= ZA4 A|Ad),
o2 AZE A WA W $4 5 % 5
oH[7-10]. =3 A¥|F SMCY AZE 93 wyo

A HE o|F ELHAA Al2gz F204 A28
& A8 £73H4 SMCe} GMBE 43k Aul%
SMC 4% AS2 A|d& Azsto Ztzte] A3 &
E, 71AA £4 5& »las Bt
2.4 ¥
2.1. A&z

EX3EedrHE THE 659 wi%el SMCH
EZsEAHE AH-3l4 2, Poly(vinyl acetate,
PVAQ)E 2ejalo] o 4% o HejE o} gl
A Agsdch 2dd Trols THEE e
A, eAZE(E ), t-butyl perbenzoate( Al
drich Co., TBPB), t-butyl peroctoate(Aldrich Co.,
TBPO), Co-naphthenate, p-benzoquinone(Fluka, ©]
3} PBQ), MgO(Wako Co.), Zn-stearate(£4k1),
Glass Micro-Baloon(GMB, 3M Co.) £¢& 4839
ok Aol AR RE ABE AA glo] Arestd
o

2. 23 SMC M8 AlHe| HZet A
SMC FHo|~Es thgd e whe R A zsly
o ExgEeodare A$EA (poly(vinyl ace-
tate)) & 7|& #AoZ sto] AEd Tuv, Zx7)
(CaC0s), °]&A|(Zn-stearate), A A, 2324
(p-benzoquinone) & Table 10 v}e}dl u}e} 7o) =
EHE F, o] Lo FHA(MO)S ¥ ¥x

R

= AEE 223 £x9 47 glass micro- Y715 o]43le 20~3087 wubstelr). wuksl &
baloon(GMB) 9] AH4-5& & & glo[11-14] & FEL 40T EF 22X 2447 E¢ 2HA12)
Table 1. The Formulation of Fast Cure SMC
(unit : g)
1 2 3 4 5
Unsaturated 70 70 70 70 70
polyester
Low profile agent 30 30 30 30 30
Styrene Monomer 1.89 1.89 1.89 1.89 1.89
CaCO, 150 150 150 150 150
Zn-stearate 5 5 5 5 5
MgO 1.5 1.5 1.5 1.5 15
TBPB/TBPO 1/0 0.7/0.3 0.5/0.5 0.3/0.7 0/1
Co-naphthenate | 0 [0.05] 0.1 [0.15] 0.2 - - - 0 J0.05] 0.1 Jo1s] 0.2
PBQ 500PPM 500PPM 500PPM 500PPM 500PPM
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Table 2. The Formulation of low-density SMC

(unit © g)

0 PHR 10 PHR | 30 PHR 50 PHR 100 PHR | 150 PHR | 200 PHR

Unsaturated 160 147 126 110 110 87 68 55
polyester

Low profile agent 69 63 54 47 47 37 29 25
styrene monomer 4.3 4.0 34 3.0 3.0 24 1.8 1.6
CaCoO; 0 0 0 0 78 125 145 167
Glass micro-baloon 0 21 54 78 0 0 0 0
Zn-stearate 114 10.5 9.0 7.8 7.8 6.2 4.8 4.2
MgO 3.4 3.1 2.7 24 24 1.9 15 1.3
TBPB 2.3 2.1 1.8 1.6 1.6 1.3 1.0 0.8

PBQ S00PPM | 500PPM | 500PPM | 500PPM | 500PPM | 500PPM | 500PFPM | 500PPM

% Agdakg Carver hot pressE ©|-&3}o Al
gersich. old AbeE SEE 150C, e 4
6MPac|glom, Ast A7H& 1%, 2%, 3o 2 HF
2714 Adste] Azstsict.

A% 48e Table 19 Mgl d A5t wgol A
A dojsts AEQl ExFE o aEe} 2EH B
o, AAA, 224, FAAE AR-Este] Perkin-
Elmerrte] DSC-7 7)&& Abgdlo] #Aslon,
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2o A eE:= EINAAE AT A9
TBPBo| £x1A4& ¥& 7%= 110CelAH, TBPOA
2AAE ¢ CollA Agsteict.

1007
3} A|zbel w2 J1AA AR
2 A T 4E AEE
stqch. 27 7}E = Testing Machine Inc.A}¢] Izod
Impact Testerg Ab&3to] Agold &A%, &

Z wye JIS, K6911-1976 & < gghon, 4%
5 AHe z=7)E oF 63.5mmXx12.7mm X 3.2mm=E
unnotched typeg AH&-3F%it}.

Three-point bending Ao & I 7xe}l 3
BAES Fatgon, 7|7]= InstronAle] 4204 A]E]
el AeAd SRS 39 PEe
ASTM D-7909] wWi¢ w2t A]d =7] 800mm x
25mm X 3.2mm, cross head speed 1.3mm/min, span
50mm= ZHsheich.
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2z Zeoaged AFEAE 7L ez 3
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M 43 44444 SERAL TS %s}oa
< WA 7IEA T
]:40 z—“}ﬂ-a‘}.oﬂou:] u)a} u)g-& Table 2
of A vebigich. AlzE AjHe 8]FE Mirage
k9] electronic densimeter® Ah&-3tod EAahodct.
44 ¢ °k°ﬂ w2 7AH BA4S sty $3
of oo g ‘”‘”ii A 4E, 2F AL, 2
1 g2 8 4
2 JEOLA}

3.1. 285 SMC A% A|AH

Z AA AzEle] A3 A%E vlEstr] 18t
DSCE Abgste 5743 43¢ s34 ol
Astge SeolA Asr} 100% AFAhe 7HA
o Azt W AskeS A4rstet). Fig. 13} Fig
2% Askgo] 50% A7 Azle AHe B
o]z gltl. Fig. 2= 12/lA|Alal TBPB(E3
T 105C)e Agjdoz A& Ae TBPOE &
ale] Zaulgo] 3t 50% AFAFEE BAF
1 9lch. Fig. 1¢) viehgd wie} zto] TBPB/TBPO
EYANANAEZ AH4E HE, TBPOY ofo] F71d4
2, 50% A3gl £2ste Azte] A v Aoz
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Fig. 1. 50% Conversion time of SMC as a function
of mixed initiator ratios at 110 deg. C.
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Fig. 2. 50% Converdion time of SMC as a function
of Co-naphthenate concentration for initia-
tor(In TBPB=100deg. C, in TBPO=110
deg. C).
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3.2. XH|ZE SMC M8 AlAE
Table 664 X GMBS| o¥o] Zsbgre] wet
YIS vFo] Fasin), BaBFo) ofo] 2}
Foll wiet HEAHE vjFo) ZHte ¢ 4 99
o ol2d ZuE GMBALFY H]Fo Matrix<=]
Eth 27] wEe] GMB ofo] Z1at42 QLo
HFo] Zaste JAoZ 4z, sngdRos
GMB 749} Wi2 Matrix$:2]9] w]Z R0 74
Fol SHETE u|Fo] Frlete Ao Az L)
GMBs} &4k 49] oo W2 247} E u)zs)
2 GMBE FAMZ A48 7%, Matrix 421t
o $A7%=9 vl & 74X 50phre Aobe
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Table 3. Physical Properties of SMC as a Function of Initiator’s and Activator’s Concentrations
(molding time ; 1min)

TBPB/TBPO
/ 1/0 0.7/0.30.5/0.5(0.3/0.7 0/1
(phr)
Co-naphthenate | | ool o1 | o151 02 | o | o | o | o |005| 01015 02
(phr)
Flexural Strength | o) | g1 1 g7 | 97 | &1 | 70 | 97 | 83 | 78 | 78 | 91 | &
(MPa)
Flexural Modulus
NiPa) — 116100114900 | 17900 | 15400 | 13400 | 13900 | 15000 | 14900 | 14400 | 14500 | 13300 | 13600
a
Impact Strength .
_ 1 40 | 49 | 36 | 36 | 26 | 35| 347 36 | 36 | 36 | 40 | 39
(kgfem/cm)

Table 4. Physical Properties of SMC as a Function of Initiator’s and Activator’s Concentrations
(molding time : 2min)

TBPB/TBPO
/ 1/0 0.7/0.3]0.5/0.5(0.3/0.7 0/1
(phr)
Co-naphthenate
0 | 005 01 | 015 0.2 0 0 0 0 |005]| 01 | 015 02
(phr)
Fl 1 St th
exural Strength | g | g0 | g9 | g8 | 93 | 89 | 8 | 91 | 92 | 90 | 8 | 8 | 93
(MPa)
Flexural Modulus
(MPa) 16300 | 14900 | 16200 | 16500 | 16500 | 14500 | 15100 | 16100 | 15700 | 15100 | 14900 | 14200 | 15800
o ‘
Impact Strength
36 | 39 | 41 | 42 | 42 | 38 | 40 | 36 | 36 | 39 | 41 | 41 | 42
(kgfem/cm)

Table 5. Physical Properties of SMC as a Function of Initiator’s and Activator’s Concentrations
(molding time : 3min)

TBPB/TBPO
/ 1/0 0.7/0.3{0.5/0.5/0.3/0.7 0/1
(phr)
Co-naphthenate
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
(phr)
Flexural Strength
74 92 101 81 94 75 84 83 80 72 79 81 77
(MPa)
Flexural Modulus
(MPa) 14200 | 17000 | 16500 | 16700 | 16000 | 13900 | 15000 | 15200 | 16200 | 15400 | 14900 | 15300 | 15600
Impact Strength
3.1 3.5 3.4 3.5 3.5 3.3 3.2 3.0 3.0 3.7 3.6 3.9 3.6
(kgfcm/cm)
A% el BaE RdT ¢ AU BARES AF SE M FAY BAAE Ueie ¢ 5 99 012
g ASE AR SR EAAEG 47 FA4 vehd = GMBTZd] 93 ZAcZ Al dc). £ GMB Wt
T gl 4 FAAY ool wE FZAYE FAAE £ FAHA & Fzho] EAste] AAHY o4& FAA
xe| Aze vpdzlAE2 GMBE #71e A% HAZ 5 2 H7HE A% GMB W3l 3zte] E4R4LE 245
Aot w5y BAE Holu SOphrg Hrkg AS 237 v Aol *}351'4, shdo] ebabatgr-& SMC Yo ¥F
S} o ASRRE & 4 oslon BARES WA A To] 2ARA @] Rl GMBET BHRAA T

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.3, 1996



rlo

516 E

A9 B4z

Table 6. Physical Properties of SMC as a Function of Fillers Contents.

GMB | CaCo,

0 10 30 50 100 150 200

density (g/cm’) 1.22 0.96 0.78 0.69 1.14 171 175 1.85

Flexural Strength 23 29 20 15 38 33 35 39
(MPa)

Flexural Modulus 26 27 23 26 43 58 67 79
(MPa)

mpact Strength 26 2.2 23 15 3.4 45 3.7 37

(kgfcm/cm)

Fig. 3. The SEM photograph of species with glass
bubble(10phr) as a filler.
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