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Comparison of mechanical properties and flowability of
dental impression materials
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Abstract

The purpose of this study is to determine and compare the mechanical and flow
properties of polyvinylsiloxane impression pastes. Twelve polyvinylsiloxane
impression materials were used. As mechanical properties, tensile strength and tear
resistance were measured. Impression materials are subjected to tensile stresses
when they are removed from the oral cavity and from stone models and tear
resistance is the ability of the material to resist tearing under a tensile stress.
Flow is dependent on the ability of the material to resist shear forces. Flow tests
were performed to determine the handling characteristics and was measured using
a shark fin testing device. An impression material must be able to penetrate the
narrow subgingival sulcus and tight interproximal areas. Therefore, it must be able
to resist the shear forces as it is pushed between tooth and gingival walls. It is
necessary to understand the properties of interocclusal recording materials and is
considered that the results obtained in this study will provide guideline information
for the manufacturing of impression materials and for selecting appropriate
impression materials.
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Table 1. Tensile strength(MPa)
TS
Manufacturer Product Remark
[Mpa]
Vericom Vonflex light 2.6 domestic
SungboTech Dentasil 22 "
Denkist |  Crarmilex |, "
ILight premium|
Happyden Delikit 2.8 “
Spident I-sil 2.6 “
Handae |
Chemical PERFECT-F 39
Imprint™ 1I
3M ESPE Garant™ LB 2.1 imported
Aquasil_Ultra "
Denteo] Uy 4.4
enEply AquasLi{/Ultra 37 "
Shinwen | gjlicone | 23 "
Coltene Affinis 24 "
GC E)?AI\./IIXFINE 21 "
Injection type
Table 2. Tear resistance(N/mm)
Manufacturer Product IR Remark
[N/mm]
Vericom Vonflex light 9.3 domestic
SungboTech Dentasil 8.2 "
Denkist . Charrnﬂe.x 7.0 !
Light premium
Happyden Delikit 9.5 “
Spident I-sil 8.6 “
Handae |
Chemical PERFECT-F 7.0
Imprint™ 11
3M ESPE Garant™ LB 7.6 imported
Aquasil_Ultra "
Dentspl TR i
ensply AquasLi{/Ultra 6.8 "
Shinwen | gjlicone | 6.1 '
Coltene Affinis 5.7 "
GC E)fAI\/IIXFINE 48 "
Injection type
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Table 3. Elongation [%)]

Manufacturer Product Flm[g;iim Remark
(]
Vericom Vonflex light | 298.4 | domestic
SungboTech Dentasil 243.1 "
Charmfl
Denkist _armiex 249.1 "
Light premium
Happyden Delikit 413.7 “
Spident I-sil 386.1 “
Handae "
Chemical PERFECT-F 248.8
Imprint™ 11
3M ESPE Garant™ LB 209.4 |imported
Aquz;(s]i}VUltra 1691 "
Dentsply -
Aqua]s_}{]Ultra 1752 "
S%i&vtvaoln S-Silicone 184.2 !
Coltene Affinis 184.8 "
GC EXAMIXFINE| =505 o “
Injection type
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Fig.1. Apparatus for consistency and elongation
measurement

Table 4. Consistency [mml]

Consistency
Manufacturer Product [ Remark
mm]
Vericom Vonflex light 44.0 |domestic
SungboTech Dentasil 47.7 "
Denkist . Charmﬂe?< 44.1 "
ILight premium|
Happyden Delikit 50.7 “
Spident I-sil 53.0 “
Handae
PERFECT-F 1. "
Chemical c >1.9
Imprint™ 11
3M ESPE Garant™ LB 50.9  |imported
Aquasil_Ultra "
Denten ERY 47.7
entsply -
Aquasil Ultra "
quapy 413
S]lsiélr{/v on S-Silicone 48.7 !
Coltene Affinis 54.0 "
- EXAMIXFINE [ .
Injection type
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2.5 Shark fin test Table 5. Shark fin height [mm]
Manufacturer Product S.h s Lt Remark
eight[mm]

Vericom Vonflex light 11.5 |domestic

SungboTech Dentasil 12.0 "
Denkist |  Sarmflex | "
Light premium|
Happyden Delikit 16.6 “
Spident I-sil 15.6 “
Handae "
Chemical PERFECT-F 12.0

Imprint™ 11

3M ESPE Garant™ LB 16.6  |imported
- Aquasil Ultra |3 ¢ "
e Aquasi] Ultra | 5, 3 "
Sgié"r{"t’;’ln S-Silicone 15.0 "
Coltene Affinis 225 "
EXAMIXFINE u
= Injection type 27
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