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Abstract : Monodisperse polymer particles were prepared via one—step seeded polymerization using
PMMA seed particles and HDDA (or EGDMA) as crosslinking monomer. For the study, the effects of
1) the ratio of the absorbed monomer or monomer mixture to the seed polymer particles (swelling
ratio), 2) the ratio of EGDMA in absorbed monomer mixture, 3) the dosage of initiator, and 4)
electroless Ni plating on the variation of mechanical properties of monodisperse polymer particles, such
as recovery rate, K—values, breaking strength and breaking displacement, were investigated by using
MCT (micro compression test). It was observed that monomer swelling ratio influenced only breaking
strength, but EGDMA ratio in monomer mixture, dosage of initiator and electroless Ni plating affected

both K—values and breaking strength.
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Table 1. Standard Recipe for the Preparation of Seed Polymer
Particles by Soap Free Polymerization

Chemicals Amount (g)
MMA 40
1—0Octanethiol 0.5
KPS 0.3
Water 690

Table 2. Physical Properties of PMMA Seed Particles

Diameter (um) G* My

0.85 5.2 18000

*C(®) =0 /DX 100(c : standard deviation of diameter, [ : number
average diameter).

Table 3. Electroless Plating Bath Composition and Conditions

Dispersion Solution

H20 : 1000g

PVP(K—-30) : 0.1g
Dodecyltrimethylammonium bromide : 0.1 g
lead(II) nitrate : 0.001 g

Dropping Solution A
Nickel(ID) sulfate : 1 mol
Glycine : 1 mol

Dropping Solution B
Sodium hypophosphite : 3 mol
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Figure 2. Schematic of the micro compression test.
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Figure 3. Plots of test force versus compression displace—
ment for monodisperse polymer particle for the determination
of P(a) and S, (b).
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Figure 4. The SEM photographs of the PMMA/HDDA polymer particles with different swelling ratiors © (&) 50, (b) 75, (c) 100, (d)

125, and (e) 150 (x4000 magnification).

Table 4. Variation of Mechanical Properties of PMMA/HDDA
Polymer Pparticles with Swelling Ratio

SR D, R Ko Ky S B

(um) (%) (MPa) (MPa) (MPa) (%)
50 3.2 63 1430 1098 672 54
75 3.7 63 1518 1271 741 51
100 4.0 64 1554 1257 804 54
125 4.2 61 1531 1228 882 53
150 4.3 56 1436 1206 1003 60

+ Ko, Koo BF 58 1007 22H S8t 1 o132
TA] Zadhs A%E Bk Ty 51 W AaZe] 1uR] A
=) ¢ro} HDDARRS: 7l 2 ARE3t 9ol F8 50~
15071219] ¢ UelM= 71418 24993 324 485 & &
Ak ot S Agele 48l vlgsle] #E3) &
7Pl A B semi—IPN T3¢ 7l 2z} v zlofA A
PuEael st wEaele] v)E(F58) Wl 7P Uil
W3R TS RoiFgich Ty 99} 2o R JAE B4
Wl A A S TEAe] FAE el et thi O BAEE
yehd 7hsAo] EAI8tER 9o g old) i3t A7} o gy
olo} & Fojct.

EGDMA2] &k 7HAA] BPO(2 wt%) AR Bl ¢bA 7larsh
ZA 2 AMg¥ HDDA®) flexible spacer?] Zol7} <2 EGDMA
£ A% ARl stadeAe] BAlta wslel uE st
2} mEate] Z1A1H 24 WslE P89t Table 5E ©]9) A}
2 Uehd 2oz 94 vgEds, 7t 3 wapasgs) 3¢
£ EGDMAY] HI& Z7loll Zade & &= gich 12 4S5 E
9] 3¢ Ko ¥ Kx= EGDMAS] 18]&0) 75 wt%7Hx] Z71gtel u}
2 217 113% 2 119%% F3lo) F7lsle] rluadz) vzl
BEt Z271Ee #d = Qi) ol FhwwEEAelA flexible
spacer®] Aoj7} 2 EGDMAY] #l&0] F7184+E Jlw uix}
nxle] MtwdE S8 fash] Mgl Ao daEn)

AR Al2RES| Ytk 7ruwEgtkgol AREER= 7iAIFIR] BPO

Table 5. Variation of Mechanical Properties of Polymer Particles
with EGDMA Ratio (S/R : 100)

EGDMA D, R Ko Ko So F
(%) (um) (%) (MPa) (MPa) (MPa) (%)

0 4.0 64 1554 1257 804 54

34 3.9 57 2274 1926 780 53
50 4.0 56 2775 2270 700 51
75 3.8 47 3316 2759 600 46

Table 6. Variation of Mechanical Properties of Polymer Particles
with the Amount of Initiator (S/R : 100)

Initiator D, R Ko Ko So Fr
(wt%) {(um) (%) (MPa) (MPa) MPa) (%)
0.2 4.2 63 1165 925 891 56
1.0 3.9 63 1528 1288 872 55
2.0 4.0 64 1554 1257 804 54
6.0 4.0 63 16556 1361 662 51
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Table 7. Variation of Mechanical Properties of Ni Plated Polymer
Particles with the Plating Time

Time Ni plating R,- Km Kzo Sg E
(min) thickness(nm) (%) (MPa) (MPa) (MPa) (%)

0 0 64 1554 1257 804 54
30 11 58 1668 1300 831 55
60 60 55 1960 1504 772 53
90 101 53 2622 1628 692 51
120 122 50 3294 1680 653 49

Figure 5. The SEM photographs of the Electroless Ni plated
PMMA/HDDA polymer particles with different plating times :
(@30 min, (®)60 min, (¢)90 min, and (d)120 min(x15000
magnification).
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