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TABLE 10.3 Revised American Dental Association
Classification of Prosthodontic Alloys

Required  Required

Required Gold Titanium
Noble Content Content
Class Content (%) (%) (%)
High-noble 260 =240
alloys
Titanium and =85

titanium alloys
Noble alloys 225

Predominantly 225
base materials
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TABLE 10.5 Typical Compositions (wt%/fat%) of Noble Dental Casting Alloys

Alloy Type Ag Au Cu Pd Pt Zn Other
HIGH NOBLE

Au-Ag-Pt 11.5/19.3 78.1/71.4 — — 9.9/9.2 — Ir (trace)
Au-Cu-Ag-Pd-I 10.0/13.6 76.0/56.5 105/24.2 24/34 0.1/0.1 1.0/20  Ru (trace)
Au-Cu-Ag-Pd-II 25.0/30.0 56.0/36.6 11.8/239 5.0/6.1 04/03 1.7/34  Ir(trace)
NOBLE

Au-Cu-Ag-Pd-1I 47.0/533 40.0/24.8 7.5/14.4 4.0/47 — 1.5/28  Ir(trace)
Au-Ag-Pd-In 38.7/36.1 20.0/10.3 — 21.0/33.3 — 38/58 In165
Pd-Cu-Ga — 2.0/1.0 10.0/15.8 77.0/73.1 — —_ Ga7.0/10.1
Ag-Pd 70.0/69.0 — — 25.0/25.0 — 20/33 In3/23
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TABLE 10.6

Properties of Elements in Dental Casting Alloys

Melting
Atomic Temperature

Element Symbol Number AtomicMass Density (g/cm®) (°C) Color Comments

NOBLE

Ruthenium Ru 44 101.07 1248 23100 White Grain refiner,
hard

Rhodium Rh 45 102.91 12.41 1966.0 Silver-white Grain refiner,
soft, ductile

Palladium Pd 46 106.42 12.02 1554.0 White Hard, malleable,
ductile

Osmium Os 76 190.20 22.61 3045.0 Bluish-white Not used in
dentistry

Iridium Ir 77 192.22 22.65 2410.0 Silver-white Grain refiner,
very hard

Platinum Pt 78 195.08 21.45 1772.0 Bluish-white Tough, ductile,
malleable

Gold Au 79 196.97 19.32 1064.4 Yellow Ductile,
malleable, soft,
conductive

BASE

Nickel Ni 28 58.69 891 1453.0 White Hard

Copper Cu 29 63.55 8.92 1083.4 Reddish Malleable,
ductile,
conductive

Zinc Zn 30 65.39 7.14 419.6 Bluish-white Soft, brittle,
oxidizes

Gallium Ga 31 69.72 591 29.8 Grayish-white Low melting

Silver Ag 47 107.87 1049 961.9 Soft, malleable,
ductile,
conductive

Tin Sn 50 118.71 7.29 232.0 White Soft

Indium In 49 114.82 7.31 156.6 Gray-white Soft
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TABLE 10.7 Physical and Mechanical Properties of Cast Pure Gold and Gold Alloys
Density Hardness (VHN/BHN) Tensile Strength
Material (gfcm’) (kg/mm?) (MPa) Elongation (%)
Cast 24k gold 19.3 28 (VHN) 105 30
Cast 22k gold — 60 (VHN) 240 22
Coin gold = 85 (BHN) 395 30
Typical Au-based casting 15.6 135/195 (VHN) 425/525 30/12
alloy (70 wt% Au)?

TABLE 10.8

Comparison of Carat, Fineness, and

Weight Percentage of Gold in Gold Alloys
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TABLE 10.6

Properties of Elements in Dental Casting Alloys

Melting
Atomic Temperature

Element Symbol Number AtomicMass Density (g/cm®) (°C) Color Comments

NOBLE

Ruthenium Ru 44 101.07 12.48 2310.0 White Grain refiner,
hard

Rhodium Rh 45 10291 1241 1966.0 Silver-white Grain refiner,
soft, ductile

Palladium Pd 46 106.42 12.02 1554.0 White Hard, malleable,
ductile

Osmium Os 76 190.20 22.61 3045.0 Bluish-white Not used in
dentistry

Iridium Ir 77 192.22 22.65 2410.0 Silver-white Grain refiner,
very hard

Platinum Pt 78 195.08 21.45 1772.0 Bluish-white Tough, ductile,
malleable

Gold Au 79 196.97 19.32 1064.4 Yellow Ductile,
malleable, soft,
conductive

BASE

Nickel Ni 28 58.69 891 1453.0 White Hard

Copper Cu 29 63.55 8.92 1083.4 Reddish Malleable,
ductile,
conductive

Zinc Zn 30 65.39 7.14 419.6 Bluish-white Soft, brittle,
oxidizes

Gallium Ga 31 69.72 591 29.8 Grayish-white Low melting

Silver Ag 47 107.87 10.49 961.9 Soft, malleable,
ductile,
conductive

Tin Sn 50 118.71 7.29 232.0 White Soft

Indium In 49 114.82 7.31 156.6 Gray-white Soft
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FIG. 10.5 Phase diagrams for binary combinations. (A) Copper (Cu) and gold (Au); (B) copper and palladium (Pd);
(C) silver and gold; (D) silver and palladium; (E) palladium and gold; and (F) gold and platinum (Pt). Atomic percent-
ages are shown along the bottom of each graph; weight percentages are shown along the top. L, Liquidus; 5, solidus.
(Modified from Hansen M. Constitution of Binary Alloys. New York: McGrimw Hill; 1958.)
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