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Table [ . Characteristics of some biocompatible fibres

. Diameter 6t Et Water . C

Material Medical licat

aleria (pm) (MPa) (GPa)  absorption(%) edical appication
E Glass (Vetrotex) 9-25 3400 72 (0.1 Dental reinforcement
UHMWPE
(Spectra 1000) ~27 2950-3250 98-113 01 Dental reinforcement
PP ? 350-800 0.9-44 0.5
Kevlar (Dupont) 12 3620 124 34
PEEK (Zyex) )78 700 8.5 ? Woven : filtration
PET (Dacron) ? 200-250 6-9 04 Woven : vascular grafts
Nylon 7 450-920 4-4.3 2.7-34 Sutures
S-Glass ~10 »3500 >80 0.1 Dental reinforcement
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Table 1. Comparison of some biocompatible polymers

Material 6+(MPa) E:(GPa)  Water absorption(%) Medical application
Acrylates
S 0.4-1
- flowable / 5 ~5 Dental resins for restorations
- veneer 713
PMMA 80 3.3 0.35 Dental or bone cement, lenses
LDPE 3-16° 0.1-0.27 .
UHMWPE 37-46 0.82.7
PP 30-40 0.11-1.6 ? Same as PE
PET 55 2.8 0.1 Vascular grafts
PA12 45 1.45-1.50 1.5 Nylons : sutures
PEEK 92 3.7 0.15 Hip stem prosthesis

Wale(0") 4 Wale(0")

a) >
Course(90°)

b)

Course (90° )

Fig. 1. Main types of knitted structures : a)warp : b)weft

Modulus (GPa)
O = N W A WO

tricot 0°  tricot 90° ST1 ST2

Fig. 2. Tensile elastic moduli of glass fibre knit / acry-
late resin composite (crosshead speed = 12 mm/min)
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Table M. Comparison of elastic properties of
dentistry materials

Material E(GPa) v
Knitted fabric

reinforced composite 5 0.30
Filled resin

(composite resin) 10 0.25
Dentin 15 0.30
Amalgam 34 0.35
Gold alloys 86 0.30
Ceramic 70 0.20

Knitted fabric reinforced composite fatigue strength
1 13 MPa

Fig. 4. F.E. Mesh (symmetry w.r.t xz&yz planes,
clamped on xy plane )
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contact
points

contact point
(.Bmm x .8rm)

ioad bearing zone

Fig. 3. Schematic diagram for F.E. modelling for the
of the load affected area.

Pontic section :
2mm x4.5mm

(*) knit thk : 1.0 mm
premolar width : 8 mm
molar width : 10 mm

Fig. 5. CAD model of the 3 unit bridge of the knit-
ted materials.
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Fig. 7b. Stresses in the underlying resin veneer for
case 2 - single crown without knitted composite below
resin veneer
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ABSTRACT

A FEASIBILITY STUDY ON THE APPLICATION OF THE KNITTED
GLASS FABRIC COMPOSITES TO FIXED PROSTHODONTIC
RESTORATION IN DENTISTRY

Jae-Min Chung, D.D.S., M.S.D., Kyu-Bok Lee, D.D.S., M.S.D.,
Kwang-Hun Jo, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics School of Dentistry, Kyoungbook National Universty

Current dental restorations present a relatively weak resistance to fracture. Owing to their unique
mechanical properties, fibre-reinforced polymers are now being considered. Unidirectional or woven
continuous fibres, made of glass, polyethylene, carbon or Kevlar, have been evaluated. This study
focused on the use of glass fibre knitted fabrics to reinforce acrylate resins, in order to investigate
the possibility to construct single crowns as well as three unit bridges. Some points affecting the
final composite system were tested : 1) static strength, with focus on the stress transfer
under a occlusal contact point ; 2) modelling of a three unit bridge : 3) fatigue strength as a pos-
terior three unit bridge material. The study demonstrated that knitted fabric reinforcements are
showing an interesting compromise between stiffness, static strength for single crown. For three
unit bridge applications in the posterior arch, however, knitted glass fabric reinforcements were
not strong enough in fatigue. An additional reinforcement in the posterior arch fixed partial den-
ture design was recommended.

Key words : Knitted glass fabric, Single crowns restoration, Three unit bridge restorations,
Static strength, Fatigue strength
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