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Effect of different pattern size and pattern shape

on castability of commercially pure titanium
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Purpose: The purpose of this study was to investigate the effect of geometrically different wax pattern shapes and sizes on the castability of Grade2 Cp-Ti (commercially pure
titanium). Materials and methods: Total of 40 mesh wax pattern (61 mm X 24 mm, 207 grids), (61 mm X 17 mm, 138 grids) was cast in this experiment. Depending on the
geometrical shape of the wax pattern, 8 groups was organized; Flat, Semicircular, Horse-shoe and V-shape, each consisting 5 samples. Runner-bar sprue was used in all pat-

terns. The number of completely cast grid in wax pattern served as a measure for the castability of comercially pure titanium. Results: The mean value of square count in each
group was as followed; 133.20 squares in group SS (96.52%), 132.40 squares in group SH (95.94%), 132.00 squares in group SF (95.65%), 127.60 squares in SV (91.43%),
198.60 squares in group LF (95.94%), 197.80 squares in group LV (95.56%), 196.40 squares in group LS (94.88%), and 188.00 squares in group LH (90.82%). Conclusion:
Within the limitations of this study the results indicate that there were no sttistically significant difference in castability of titanium regarding wax pattern shape (P>.05). However,
Small size wax patterns were showing the noticeable castability more than Large size pattern. (/ Korean Acad Prosthodont 2013,51:261-8)
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Table 1. Experimental groups used in this study

Pattern size Pattern design Code (n=5)
Small (138 Grids) Flat SF
Semicircular SS
Horse-shoe SH
V-shape NY%
Large (207 Grids) Flat LF
Semicircular LS
Horse-shoe LH
V-shape LV

% V-Shape® © =2 2 9] 7|5le12 Fe S whet 47) 9] shel
O 2 A THTable 1)

2. & Mzt FelM gy

1) el 27] g gl

A2} Aro] FZE 1.9 mm, 7| 0.76 mmQl ARzt 7o gk sfel
(Grids RN TI, Dentaurum, Germany)-- AH-8-sto] ‘g8 & A| 215151 -
Smalli-& 7} 61 mm, A 2 17 mm (7}2 2370, 4| 2 671 AP
A P 2 F 138709 AR} E 2% 6131 o™, Larger
2 7}2 61 mm, A 2 24 mm (7}2 237, Al 2 97) A 2pe] PEej =
% 20770 &) AAP7E 3 =5 5F A thFig. 1).

A o) el 2 F A7) A] -2 Flat® 3} 242 Semicircular
3, Horse-shoed =2 V-shaped © 2 =31A]7]7] 9]3ke] x| 2H-&-
A3 31(Neo model plaster, plumstone; Mutsumi chemical industries co. Ltd,
Japan)& 2] 3 -2 (stone block index) (Fig. 2)< Al 2Het 1 al S =]
FEZY] FHA APAA G 2359 FeE LA
A28k

D FA TR 2 33

44 (Roll-wax, Dae-dong industry, Korea)2] & €l} = runner bar =
3193 o). Crucible former 2} runner barZ- ¢34 8} main FY A& 2
N ALEATE 2 F 59 AR 4 mme] 271
= frA18F7] 9180 runner baref] A base former7bA] 1 em7} &] =5
Esvi=g

B 61 mm

24mm

Fig. 1. Schematic represntation of pattern size. A: Small, B: Large.
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Fig. 2. Stone block indexes used for fabricating wax patterns. A: Semicircular, B: Horse-shoe, C: V-shape.

Fig. 3. Wax patterns of each group. A: Flat, B: Semicircular, C: Horse-shoe, D: V-shape.

- &

Mixing time Burn-outschedule (heating speed: 6°C/mm)
1 min Waiting time 16 min 20 min 150 min Slowly
l l l l
70C 150C 250C 1000C 430C
1 1 1 1
Holding time 4 min 90 min 90 min 90 min casting
Fig. 4. Preheating schedule of the invested molds.
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o] EAYsIA] & A o= YEIHTHP>.05). g3 2] A7l nh

B ol A 2] g 2ho] 2 Bg o y(P<05), FEf ol w2 H] el
A T2 2 A7t e & F AATHP>05). 5, ¢
o] A7]e ute} F2Ad dFE F= As LASIAL, &
el 715ket4] Fejoll nebA = ElE‘rerﬂ FA 2 LTS
A e A o w et

FZAE gotor B3l A3}, 8¢ FEo] A 39 H

2 Syob ARSI e @43 A Sholek B 22 30
o] &g &0 7 Y= FAto] JEREE=T £-5) Small Pattern
Toll A= SS B SHF A o] e aA| S5 31 0.1, Large Pattem

717F e Aol 2 ARG F24g o] 3k oAM= LHE A| 9] gh BE ol gl g F241 & el
o3y o deaste] wE AR} 4= Small Paemol| = THFig. 6).
SS7} 5 1332070, A& & 96.52% % F2A] o] 713 =A| Vet
Table 2. Castability measurements of specimens
Group N Mean SD Max Min Reproducibility (%)
SF 5 132.00 5.66 137 123 95.65
SS Small 5 133.20 3.96 138 128 96.52
SH (138 Grids) 5 132.40 3.51 138 129 95.94
SV 5 127.60 7.50 138 121 92.46
Average 131.30 5.16 - - 95.14
LF 5 198.60 493 205 192 95.94
LS Large 5 196.40 6.58 205 187 94.88
LH (207 Grids) 5 188.00 14.32 201 169 90.82
LV 5 197.80 7.73 206 187 95.56
Average 195.20 8.39 - - 94.30

100

Reproducibility (%)
8

80

small

Size

= Flat

= Semicircular
Horse-shoe

B \-shape

large

Fig. 5. Titanium castability of shapes and size on the wax pattern.
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Fig. 6. Sample of casted mesh patterns. A: Small Flat, B: Small Semicircular, C: Small Horse-shoe, D: Small V-shape, E: Large Flat, F: Large Semicircular, G: Large

Horse-shoe, H: Large V-shape.
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