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ABSTRACT This study synthesized poly-urea and used it as a filler material for the restoration of porcelain. The synthesized
poly-urea was manufactured as a resin and hardener mix that does not undergo contraction during curing, and is unfading.
Given an adhesion strength of 180 kg/cm2 and shearing strength of 200 kg/cmz, the synthesized poly-urea exhibited the
same efficacy as the epoxy putty currently sold in the market. Moreover, it also overcame the drawback of foaming
encountered by urethane restoratives, which are a structurally similar type. The hardening time and pot life could also
be controlled using additives. The poly-urea used for the restoration of modern artifacts presented a pot life of approximately
one hour and took 12 h for complete hardening (Too). When a 2 x 2 x 2 cm-sized test sample was added to xylene, poly-urea
started to separate approximately two hours later and completed perfect pulverization within the solution 24 h later,
demonstrating its reversibility. When directly applied to contemporary artifacts, it demonstrated the potential for
restoration, as well as convenience and colorfulness.
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Table 1. The composition of poly-urea resin
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(Al,03)E= CPF<] OCI A2k ARE-3H T}

Resin SH-1A SH-2A SH-3A
PP2000 457 435.4 342.7
IPDI 252.5 364.2 456.9
PC 80.4 0 0
T-12 0.4 0.4 0.38
SUM 800.3 800 799.98
Hardener SH-1B SH-2B SH-3B
D-2000 606.9 530.6 451.9
T5000 87.9 76.9 65.5
DEDTA 105.5 192.2 281.6
SUM 799.9 799.7 799
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Figure 1. Poly-urea resin.

Table 2. The physical properties of poly-urea material
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Figure 2. FT-IR data of poly-urea.

Possible working time

Adhesion tensile strength

Surface color change in UV room

Polyurea (Max. mins.) (Psi. Avr.) during 24 hrs. (A E*ab)
1A1B 32 131 4.68
1A2B 37 182 1.67
1A3B 20 174 5.58
2A1B 27 139 2.59
2A2B 15 118 2.23
2A3B 10 153 2.49
3A1B 15 193 5.45
3A2B 12 212 9.75
3A3B 9 134 2.99
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Table 3. The physical properties of final poly-urea restoration filling material

Item of the experiment Result
Viscosity (Resin / Hardener) (3,500 / 3,000) + 50 cPs at 20°C
Contraction rate 0%

Surface hardness of original form without filler

Showa A 85, Showa D 66

Surface hardness of Urethane with 10% Al,O;

Showa A 95, Showa D 80

Surface hardness of Urethane with 9% Talc

Showa A 90, Showa D 73

Surface color change in UV room during 24 hrs.

none

Adhesion tensile strength

180 (£ 5) kg/cm2

Tensile strength

200 (+ 10) kg/cm’

Coloring rate

possible

Max. amount of mix. Al,O3/Talc

1.3 /0.9 times of resin

Possible working time

9 ~ 37 mins (at 25C)

Hardening time (Top)

35~60 mins (at 50C), 2.5 ~ 24 hrs (at 25C)

Swell-ability after hardening

Sol. in Xylene, MEK

Table 4. Color change of poly-urea restoration material before and after UV exposure

Result of color change (SCI)

Result of color change (SCE)

L a b AE"ab L a’ b AE"ab
Before 38.78 0.33 2.46 30.44 0.48 5.08 189
After 37.92 0.13 3.88 31.00 0.22 6.87 '
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Figure 3. The color change of poly-urea restoration material, before

and after UV exposure.

Figure 5. Adhesion of SN sheet.
poly-urea putty.

Figure 6. Gap-filling process with Figure 7. Completion of gap-filling
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Figure 4. Pre-restoration state.

process.

Figure 8. Completion of surface ar- Figure 9. Coloring of restoration poly- Figure 10. Completion of restoration.

rangement. urea surface.
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Figure 11. Reversible test with xylene. Figure 12. Separation state of restora- Figure 13. Final state after reversible
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