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To ascertain if the ultrasonic cleaning technique caused any dimensional changes

‘in heat and cold curing and fluid resin denture bases and in addition to evaluate

the dimensional changes of the resin denture bases stored in water and air, the
author measured the distance between the outsides of two pins embedded in met-
hyl methacrylate test denture bases by mean of 12 inch vernier caliper, accurate to
0. 02mm.

The results were as follows ;

(1) Ultrasonic cleaning didn’t cause any permanent dimensional changes, ~ but
only affected temporary dimensional expansion in 16 test denture bases

(2) Temporary éxpansion rate caused by 10 minutes’ ultrasonic cleaning was 0.
299% and at.the maximal temperature of the cleaning solution it was 0.64%.

(3) The half of the denture bases stored in water showed the dimensional expa-

nsion rate of 0.47% while the others stored in air showed the dimensional shrink-
age rate of 0.15% after 4 months.
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Table 1. Test Denture Bases Experimented.
“No. of
GroupResin Material | Curing Method. Dent-
. ure
A Heat curing 2 hours at 140°F 4
2 hours at 160°F
3 hours at 212°F
B o 2 hours at 160°F 4
1/2hours at 212°F
C Self curing room temperature 4
D Fluid 4
Total No. of Denture Bases. 16
o} B{e2 duplicated “F%H master

cast Io] [j— —a;} 1714 wax trial base® HE I o]
bases! Wl FMEE ik }é g Eks] Processi-
ngfz te] SRS MET 4+ 9A sSda i@l

Eols 0.02mm7tA] JED 4 & 12913 vernier
caliper& {#HAIstd oh(Fig. 1, 22F).

Ultrasonic cleanings]= L & R Manufacturing
company4 ultrasonic cleaning machine =} %S

FEmstg e

test denture

Fig. 1. Vernier caliper (above) and
base on duplicated mandibular master cast
(below).
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[Fig. 2. A steel pin is embedded in a processed
test denture base. é
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Group B Heat curing resin (for 2hrs at 160°F,
Group C  Self curing resin

Mg 4 2@ —g ZF g ol HEE EE e .
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Table 2. Measmements (in cm) taken at each of seven stages
After ]
o After 10 f one day afteritwo days after{dmonths after
.group* | storage gxrst Second min. in é“am?}g?ﬁlre beingremoyedbeingremoy’edbeingremoved
ay ay Solution |LSIPEL from solutionfrom solutionifrom solution
elevation- | o,
6. 292 6. 290 6.300 6.324 6.288 6,292 5.310
AT n
WATER 6. 460 5. 460 5. 468 6.496 6,462 6.466 6.496
A
6.454 6. 454 6. 468 6.508 6. 456 6.458 6.416
AIR 6.214 6.214 6.218 6.258 6.214 6,214 6.190
6.174 | 6.176 | 6.194 6. 214 6.176 6,176 | 5.198
5 WATER | 6000 | 6.200 | 6224 6,250 6.200 6. 200 6.230
' 6. 144 6.150 .184 6.208 6.174 6.162 6.146
AR 6. 170 6.174 6.200 6.218 6.182 5.174 6.168
‘f Ny 6. 098 6.098 6.110 6.116 072 6.084 6.104
. WATER | g 198 | 6178 | 6.182 6. 196 6. 174 6.178 6. 184
6.318 | 6.520 6.340 6. 360 8.318 6.322 6.310
AIR 6.330 | 6.380 | 6.396 6. 420 6.380 6.378 6.376
) 6.308 | 6310 | 6.320 | 6.350 | 6.310 | 6,310 | 6,328
5 WATER | 6 548 E 6.350 | 6.384 § 6. 404 6.352 6.350 6. 400
6.262 | 6.264 6.230 | 6. 294 5.262 6. 264 5. 260
AIR 6. 208 i 6.208 | 6.310 ] 6,320 6.300 6.298 5. 294
* Group A Heat curing resin (for 2 hrs at 140°F, 2hrs at 160°F,3hrs at 212°F) “'"'

hrs at 212°F)

Group D Fluid resin



Table 24 #FRE 16ES

@4 Table 303 FRch
Hagsrl 99 1 stages} #l%

Table 3. Measurements calculated with the length of first day in Table 2 standardized as one

‘ S | After After 1 day after |2 days after 4months after
group® | Storage é‘dis gsgmd 16 min. Max, temp. heing removed heing removed/being removed
: ¢ 7 in soln. |elevation from soln. from soln. from soln.
1 0.9997 | 1.0013 1.0051 0.9994 1 1.0029
N WATER | 1 1.0012 1.0056 1.0003 -~ 1.0009 1.0056
1 1 1.0022 1. 0084 1.0003 1.0006 0. 9941
AIR | |1 1.0006 1.0077 1 1 0.9977
) 1 | 1.0003 1.0032 10065 | 1.0003 | 1.0003 | 1.0039
. WATER | L | 1.0039 1.0081 - 1 1 1.0048
. 1 1.0010 1.0065 1.0106 1. 0049 1.0029 1. 0003
AIR 1 1.0006 | 1.0049 1.0078 1.0019 1.0009 0.9997
) 1 1 1.0020 1.0030 0. 9957 0.9997 | 1.0010
WATER | 4 1 1..0006 10029 0. 9994 1.0010
C -
1 1.0003 | 1.0035 1.0086 1 1.0006 0.9987
.
AIR 1 1 1.0025 1. 0063 1 0. 9997 0.9994
1 1.0003 | 1.0035 1. 0067 1.0003 1.0003 1.0029
A7 n
WATER | 1.0003 | 1.0057 1.0088 1.0006 1.0003 1.0082
D S,
1 1.0603 | 1.0029 1.0051 1 1.0003 0.9997
AIR 1 1 1.0019 1.0035 1.0003 1 0.9994
Meanx | I | 1.0002%| 1.0020% 1.0064 4 1.00022= 1.0003% 1.0012£=
(, ] 0.0003 | 0.0017 0.0022 0.0019 0.0010 0.0033

* Group A Heat curing resin (2hrs at 140°F, 2hrs at 160°F, 3hrs at 212°F)
Group B Heat curing resin (2hrs at 160°F, % hrs at 212°F)
Group C Self curing resin
Group D Fluid resin
Table 3¢ 4 groups] ZFEfix Table 4% FREL i Table 58} Z2rh.
kel AR SRS k] RET dlRe T

Table 4. Mean Values of Four Groups
0 f i

. o . | After After After After i After
group } 1st day ‘ 2nd day l 10 min. Mazx. Temp. \ 1 day } 2 days 4 months
A 1 L 0.9099 | 1.0013 1.0067 1.0000 1.0004 10001
B |1 il 1.0005 % 1.0046 1.0083.. 1.0018 1.0010 1.0022
¢ 1 ‘ 1.0001 | 1.0022 1.0047° 0.9988 0.9995 1.0000
D |1 | noo0z | 10035 1.0060 1.0003 1.0002 1.0025

Table 5. Comparison of Dimensional changes in two groups

- _ after after after after | after
storage | Ist d?} 2nd day 10 min. |Max. Temp. 1 day 2 days 4 months
WATER 1 1.0001 1.0031 1.0062 0.9997 1.0000 1.0047
AIR 1 1.0004 1.0035 1.0076 1.0012 1.0009 0.9985
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Table 6. Changes of Temperature during ultrasonic cleaning
“X——__Time|l0 minutes’ | “Temperature of ultrasonic cleaning solution at 12 minutes’ interval
cleaning| till it reaches maximal temperature
0 !10 min.:v 012 mm.124 mm.iSG min. 48 min. géh&ur) 72 min. 84 min. 96 min.
1 21.5 23 28 37.5 43.5 48.9 52.4 54.3 55.8 57.0 38.0
2 “o6.3 ] 33.2 ] 339 4i.5] 50 54.6 | 58.8| 60.4| 6l.4| 6L4) 6.4
3 25.1 33.2 32,9 41 48.5 53.8 57 59.8 60.8 61.7 61.7
4 24.5| 345 | 327 425 55 58.5  61.9| 625 64 64 64
5 17.8| 24.8| 24 35 44 51.5 ! 57 60.5 | 62 62 62
6 21.2 29.9 28.5 4 50.8 53.5 1 57 58.5 62.5 62.5 62.5
7 21 28 28.5| 9.8, 43.2] 49.5| 54.8| 58 60.2 | 60.5| 615
8 32.5 39.5 38.5 45.5 52 55 , 57 58 60.2 60.2 60.2
Mean | 23.6 20| 3090 309 48.4| 5.9 560 59 | 60.9 I oenzl 614
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