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TABLE 2-1 Range of Linear Thermal

Coefficient of Expansion of Dental Materials
in the Temperature Range of 20° to 50°C

Material Coefficient (x106/°C)
Human teeth 8-15
Ceramics 8-14

Glass ionomer base 10-11

Gold alloys 12-15

Dental amalgam 22-28
Composites 25-68

Unfilled acrylics and sealants 70-100

Inlay wax 300-1000
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TABLE 4-6 Characteristics of Fourth-, Fifth-, Sixth-, and Seventh-Generation Bonding Agents

Phosphoric acid etching Smear layer on
Generation Type Components Application and rinsing dentin
Fourth Total-etch, multiple Etchant, primer, Apply components Yes Removed
bottle adhesive* separately
Fifth Total-etch, single Etchant, primer- Apply components Yes Removed
bottle adhesive* separately
Sixth Self-etching primer, Acidic primer, Apply components No Modified
(Type |) adhesive adhesive* separately
Sixth Self-etching Acidic primer- Mix components and  No Modified
(Type II) adhesive adhesive apply
Seventh No-mix, self-etching  Acidic primer- No mixing, apply No Modified
(Type 1) adhesive adhesive*
Universal Total-etch or self- Acidic primer- No mixing, apply Yes or no Removed or
etch adhesive* modified

*Dual-cured activator available—mixing required.
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FIG 4-9 Hybrid layer formed by bonding agent penetrating col-
lagen from demineralized dentin. (From Powers JM, Finger
WJ, Xie J: Bonding of composite resin to contaminated human
enamel and dentin, J Prosthodont 4: 28, 1995.)

TABLE 4-7 Examples of Fourth-, Fifth-,

Sixth-, and Seventh-Generation Bonding
Agents

Type Product Manufacturer
Fourth All-Bond 3 Bisco Dental Products
(Schaumburg, IL)
Scotchbond 3M ESPE (St. Paul, MN)
Multipurpose
Fifth Prime & Bond NT DENTSPLY Caulk
(Milford, DE)
Sixth Clearfil SE Protect Kuraray America (New
(Type 1) York, NY)
Sixth Adper Prompt L-Pop  3M ESPE
(Type
)
Seventh Clearfil S3 Bond Kuraray America
Optibond All-In-One  Kerr Corporation
(Orange, CA)
Xeno IV DC DENTSPLY Caulk
Universal  Scotchbond 3M ESPE
Universal
Adhesive
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TABLE 7-10 Effects of Manipulative Variables on Selected Properties of Zinc Phosphate Cement

Manipulative variables Compressive strength  Film thickness Initial solubility Acidity Setting time
Decreased powder-liquid ratio Decrease Decrease Increase Increase  Slower
Increased rate of powder incorporation  Decrease Increase Increase Increase  Faster
Increased mixing temperature Decrease Increase Increase Increase  Faster
\Water contamination Decrease Increase Increase Increase  Faster
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Teeth centered

FIG 8-10 Correct tray selection for a mandibular alginate
impression. A, Buccal view. B, Occlusal view. C, View of the
loaded impression tray seated in the mouth. (A, B, Modified from
Meldrum RJ, Johnson RA, Cheney EA: Preclinical orthodontics
621/623, Ann Arbor, 1980 School of Dentistry, University of
Michigan; C, courtesy Y-W Chen, University of Washington
Department of Restorative Dentistry, Seattle, WA.)
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FIG 8-9 Correct tray selection for a maxillary alginate impres-
sion. A, Side view. B, Posterior view. (Modified from Meldrum
RJ, Johnson RA, Cheney EA: Preclinical orthodontics 621/623,
Ann Arbor, 1980, School of Dentistry, University of Michigan.)
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FIG 9-7 Impressions are sometimes “boxed” to facilitate
pouring and construction of the model. Here, an impression
of a maxillary edentulous arch (A) must be poured in gypsum
to fabricate the master cast needed for denture construction.
However, containing and supporting the gypsum is difficult.
The cast is boxed using waxes (B); this strategy makes pouring
easier. The model will also be more accurate, and ultimately
the fit of the denture will be improved. (Courtesy Y-W Chen,
University of Washington Department of Restorative Den-
tistry, Seattle, WA.)
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FIG 9-6 Programmable, power-driven vacuum mixing unit.
The unit is designed for vacuum mixing all types of gypsums,
plasters, and investments. Utilizing multiple stages, the VPM2
can be programmed for time, speed, and paddle direction. A
twin-chamber, oil-less vacuum pump offers a powerful vac-
uum quickly, removes air, and reduces the risk of bubbles,
providing a bubble-free mix. (Courtesy Whip Mix Corp, Louis-

ville, KY.)

BOX 9-1 Technique Tips for Mixing

Gypsum Materials

1. Disinfect the impression before pouring the model.

2. Use prepackaged gypsum products.

3. Measure the water in a graduated cylinder.

4. Add prepackaged powder to water to minimize bubbles.

5. Spatulate with a clean stiff spatula for 60 seconds until a
smooth, uniform mix is achieved.

6. Use a laboratory vibrator once a uniform mix has been
achieved to remove bubbles.
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Fracture

Figure 3.4.4 Palatal fracture of a porcelain jacket crown initiated from
an internal surface flaw
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Figure 3.4.3 Porcelain build-up for a jacket crown
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Figure 3.7.4 Scanning electron micrograph of the microstructure of a
lithium disilicate glass—ceramic, showing the interlocking needle-like
crystals (courtesy of Ivoclar-Vivadent UK Ltd, Leicester, UK)
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