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##5076102332 : MAJOR PROSTHODONTICS
KEYWORDS : CIRCUMFERENTIAL CLASP, CHROBALT-CHROMIUM ALLOY, FATIGUE
RESISTANCE, RECYCLE

KESINEE PATTANACHAREON : DEFLECTION FATIGUE OF RECYCLED COBALT-
CHROMIUM ALLOY CAST CLASP. THESIS ADVISOR : ASSOC. PROF. PARNUPONG
WONGTHAL 103 pp.

Objective The aim ¢ latigue resistance of cobalt-

chromium alloy cast ¢ weight between used alloy

and new alloy.

Materials and methods T veglircmiferential clasp ¢ r g obalt-chromium alloy were

e,

divided into 3 group 50% new alloy; and

100% used alloy, which 4 :Fgroup were subjected to the

bending test until fraétiired and dag@ w; ed.. Th ining 5 samples p oup were subjected to

cyclic deflection. The pg 15p deflection during insertion

N,

and removal of the reiovablgipartidl dentuge-over ihcundercugol the abiitmentuntil a 0.1 mm permanent
deformation occurred vertj . jifhe’ Funbeg di es of each sample was recorded. One-way

analysis of variance and D iple cai Soh lests 5 mpare the results of the 3 groups,

Results The 100% new a]loy st e ,n"',.l‘h" 1 loads at yield point, modulus of

elasticity and loads required for 0.25 '---- STIECHGH < he 100% used alloy cast clasps (p<0.05),
w

but showed no significant_diff mixed with 50% new alloy cast

clasps. The mean-fatigue resistance of the 100% new alloy cast cla ) was significantly

Kol
: -
higher than the 30°% g {e 100% previously used

alloy cast clasps (2,880 cycles) '

Conclusion Recycleswf cobalt-chromium alloy in the higher ratio of the used aliéy reduces the properties

and fatigue resistance ofﬂz t clasp.
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E = Young’s modulus of elasticity,
t, = thickness of the base of the clasp
t, = thickness of the tip of the clasp
w, = width of the base of the clasp
Wy, = width of the tip of the clasp
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HANKA

One-Sample Kolmogorov-Smirnov Test

max load (N)

Most Ex

H |
I . d. Deviation

Most Extreme Differences Absolute

UYINYNIHY

Kolmogorov-Smirnov Z

Calculated from data.

l’ ‘

__\:"; 10
(]

10
121.094
10.13436749
0.176965298
0.176965298
10.099318331
0.559613407
0.912837732

10
120.956
16.86008844
0.128112454
0.128112454
-0.114327098
0.405127151
0996634586

10.014
23.94933365

0.214738331

€504

0.679062226

745748311
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A1519 .2 neeADATINI SAINYBININAdaULTIgaga i IiFuaIIAnn
Descriptives
max load (N)
95% Confidence Interval for Mean
N Mean Std. Deviation | L %S or | J ower Bound Upper Bound Minimum | Maximum
1 10 121.094 128.3436898 106.56 139.67
2 10 120.956 133.0169807 92.58 149.53
3 10 110.014 127.1463212 77.78 140.93
Total | 30 | 117.3547 124.096413 77.78 149.53
A58 U3 LAAINMINAZOTIA N il A 1 1151591 (Homogeneity of Variances)
dremsnArerL
Test of Homogen
max load (N)

Levene Statistic

6.865794088

A15719 V.4 PIMITNATOU
7~ d
obust Tests of Equality of Means
max load (N) =9
W ET %170
L — ' I 5 L= &
Brown-Forsytm 1.262379335 19.75489302 | 0.304834611

Asymptotically F dlstrlbut‘I

QW’]Nﬂ‘iﬁU UNIANYAY
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Multiple Comparisons

Dependent Variable: Max load

84

M (@) 95% Confidence Interval
group group Mean Difference (I-. Lower Bound | Upper Bound
1 2 . 16.6006969 | 16.87669692
3 -11.6654388 | 33.82543881
2 1 -16.8766969 16.60069692
3 -13.7100231 35.59402312
3 1 3.8254388 11.66543881
2 8 | 355940231 | 13.71002312

* The mean difference. '

ﬂumwmwmm
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MANUIN A LLEWNWa‘VINﬁaa"UfNﬂﬁ‘l’lﬂﬁﬁ]mli\i‘ﬁﬂﬂﬂﬂﬂ

13719 A.1 Ltﬁﬂ\iﬂﬁﬂﬂﬁﬂUﬂ15ﬂ58ﬂ1ﬂﬁﬂﬂﬂﬁ‘{l’ﬂy‘ﬁﬁ1maﬂﬂ@ﬁlliﬂﬁﬂnﬂﬂi1ﬂ
One-Sample Kolmogorov-Smirnov Test
ﬂf,j: N lo ad at yield point (N)
1 N 0
Normal Parameters(a b
Most Extreme Diffe
Kolmogoro
Asymp. Sig. (2-
2 N
Normal Parame
Most Extreme Diff
26708519
Kolmogorov-SmirnovZ .| = ; 06423649
— A
Asympl.' o (2
5 -

Normal

. .
I d. De . .8482238

Most Extreme leferences Absolute 0.181756339

ﬂumm W

Kglinogorov-Smimov Z 0.574764009

Asymp. Sig. 2-tailed) | ¢ 1 0.895831962

Calculated from data.

85
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A1319 1.2 Llﬁﬂ\iﬁaaL%\iWTﬁmu"W@ﬂﬂﬁﬂﬂﬁﬂﬂlliﬂﬁi}ﬂﬂﬂﬂ
Descriptives
Load at yield point
Std. 95% Confidence Interval for Mean
N Mean Std. Deviation r Bound Upper Bound | Minimum | Maximum

1 10 | 74.80718 8.841076 81.13171 57.589 86.2638

2 10 | 75.8233 82.11288 65.7818 94.962

3 10 | 64.91996 39567 48.4918 82.0344
Total | 30 | 71.85015 . 75.8863 48.4918 94.962

MIN A3 LUAASNT f Variances)
AWM INATE
Test of Homogeneity of V ari

Load at yield point

Levene Statistic

0.931372

AT 1.4

LIS

Sum of Squares df | Mean Square
Between Gro 725.5 4
Within Groﬂ
Total ] 3388.209 29

WEWEThS

qmmmzﬁum’iwmé’ ]
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Dependent Variable: load at yield point

Y = = a 9 =
LEAIMINATO UM TIUToUNoVITIFO ULV UL A EA

Multiple Comparisons

87

LSD
95% Confidence Interval
0] ﬂ’sj:il’ﬁ' Q) ﬂij:ilﬁ 1/Ewor J Sig. Lower Bound Upper Bound
1 2 W52 -10.1285 8.0962
3 g ( - 0.7749 18.9996
2 1 _ -8.0962 10.1285
3 1.791 20.0157
3 1 9996 -0.7749
2 -1.791

*

The mean differen

AULININTNEINS

AN TUNMNINGINY




MANUIN G UEAAIHANNADAYDININATOUANOAHBANEL

HEAININATOUNITNTZIIBAIVDIVOYAAURAOUDIA MDY HOATIGU

CEPNNINE
One-Sample Kolmogorov-Smirnov Test
agui
1 N

Normal Parameters(a,b)

Most Extreme Diffe

Kolmogoro

Asymp. Sig. (2-

Normal Parametel

Most Extreme Dif?
st
Kolmogorov-SmirnovZ .| =
’ 17

Asympl: Sig. (2

e
‘jx—

Normal Patamete
" '

| e 3 259
il

Most Extreme Differences

E_lu Eﬁ '

Absolute 0.145284591

ogorov-Smirnov Z 0.459430215

Asymp. Sig. (2-tailed) 10984205708

Calculated from data.

ENRRENNS
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A13194.2 HEAAAADAITING TUUIVOININATOUA DY ABATIEY
Descriptives
modulus (MPa)
Std. 95% Confidence Interval for Mean
N Mean Deviation r Bound Upper Bound Minimum | Maximum
1 10 | 347.199 47.90354 | ‘\‘!f/ 30871 381.4671283 288.35 414.81
2 | 10| 346302 | 8237579 -H:;‘. 51 39059 405.2300911 253.84 457.59
3 10 | 253913 114.7444 8 8  335.9962175 95.47 457.43
Total | 30 | 315.8047 .0033258 95.47 457.59
MTNN3 LUAASNT f Variances)
ABMINATE
Test of Homogeneity of V ari

modulus (MPa)

Levene Statistic

2.9317

6

AT N4

Sum of Squares

df

Mean Square

Total

Between Gro 7462.69
Within Grﬂ

g 257683.9297

29

e TS

qmmmfﬁwﬁwmé’ ]
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Dependent Variable: modulus (MPa)

Y = = a 9 =
LEAIMINATO UM TIUToUNoVITIFO ULV UL A EA

Multiple Comparisons

90

LSD
95% Confidence Interval
D ﬂij:‘ll‘ﬁ Q) ﬂ’sj:il’ﬁ' Lower Bound Upper Bound
1 2 -78.1217 79.9157
3 ‘ 14.2673 172.3047
2 1 0.982 | . -79.9157 78.1217
3 13.3703 171.4077
3 1 .3047 -14.2673
2 -13.3703

*

The mean differen

AULININTNEINS

AN TUNMNINGINY
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v

MANUIN D LAAINANIIADAVINTNATVA TN IR FUUDUDDN 0.25 W,

1] 1] E4
LLﬁﬂ\ifﬂi‘Vlﬂﬁ’t]UﬂWiﬂiZi]'lElﬁ’J‘U@Q‘{l’ﬂy.ﬁﬂHﬂa ﬂﬂ@ﬁlliﬂﬁﬁﬂﬁ%uﬂumu@ﬂﬂ 0.25 uu.

ATN 2.1
One-Sample Kolmogorov-Smirnov Test
oad required for 0.25 mm
ﬂtjll‘ﬁ ) Jeflection (N)
1 N
Normal Paramete
Most Extreme Differe
Kolmogoro
Asymp. Sig. (2
2 N
Normal Parameters(a,b)
Most Extreme Differences 0.159438275
0.124731563
) 827
Kolmog fﬁ“—"?_j—;l:; 4
Asymp. Sig ! A:'
: 0
Normal Paramete s(a b) Mean 32.045
7.67
ﬂ%%@ BYITWEIN T
Positive 0.16183389
- , | Negaive 01123668089 _
ARSI U TR0 8
q ~ Asymp. Sig. (2-tailed) 0.955918295
a Test distribution is Normal.

b Calculated from data.
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H v
A1319 9.2 waasadAFINssaLIveIMInaaeuus s IR runwuuesn 0.25 .

Descriptives

Load required for 0.25 mm deflection (N)

%0 Confidence Interval for Mean

N Mean Std. Deviation Upper Bound Minimum | Maximum

1 10 39.73 4.128729

42.68351 33.97 44.92

2 | 10| 39718 8.945 4611715 21.9 50.02

3 10 | 32.045 7.6790 — 53823 20.79 48.11

\\ﬁ\ “":‘h 10406 20.79 50.02

Total | 30 | 37.16433 7.872

A1319 9.3 HAAININAG geneity of Variances)

dremsnanol

Test of Homogenei

Load required for 0.25 mm defl

Levene Statistic | dfl | df2

1.75627421

2 |27

NI NN V.4 [1%s '-f‘g-u‘a-lmhalnuul 311

Load required for 0.25 mm deflection (N)
Sum ofﬁpﬂ df | Mean Square™ |« F Sig.
4 AL IS :
Between Group gl 71633
N .
Within Groum 52.01121519
Total Q/

TR S TIVTETA
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Y = = a 9 =
AT .5 LEAIMINATo UMM IToUNoVITIFO ULV UL A EA

Multiple Comparisons

Dependent Variable: Load required for 0.25 mm deflection (N)

LSD
95% Confidence Interval
0 ﬂf,j' Mﬁ @) ﬂ’q'll‘ﬁ Lower Bound | Upper Bound
1 2 6.6297
3 14.3027
2 1 6.6057
3 14.2907
3 1 -1.0673
2 -1.0553
* The mean differen

AULININTNEINS
AR TUNN NN Y



MANUIN A LLEWNWﬁ‘l’n\?ﬁaa"llﬂ\iﬂ'li‘i’lﬂﬁﬂﬂizElz‘ﬁi]ﬂﬂi'lﬂ
AMITN N1 LL’GTYPNfﬂ5‘1/1ﬂﬁ’t]UﬂWiﬂi%%'lElﬁ’JﬁJf’J\i‘{l’ﬂy.ﬁ?inﬂaﬂm@ﬁi%ﬂgﬁﬂqﬂﬂﬂﬂ
One-Sample Kolmogorov-Smirnov Test
oA &
naun J - Distance at yield point (mm)
1 N

Normal Parameters(a )

Most Extreme Diife

Kolmogoro
Asymp. Sig. (
) F
Normal Parame
17787636
Most Extreme Diff : 3764
7187127
-0.250783764
Kolmogorov-Smirnov Z 0.793047894
Asymp. Sig. (2- S 028¢
—
3 o
e e *
Normal Parameters 00 = =
. . 1
l ‘ . Devia . 0.08305
Most Extreme Di?rences Absolute 0.15449005
iiii u El ’J b I Elﬁi Iﬁ ”EI“:H I‘j
ogorov-Smirnov Z ‘ 0.488540435

q Calculated from data.

94
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MINN D2 HAAITDAITNT TUUIVBININATD T NYANTIN

Descriptives

Distance at yield point (mm)

% onﬁdence Interval for Mean

N Mean Std. Deviation Upper Bound Minimum | Maximum

1 10 0.697 0.068807 0.6 - 0.746222 0.58 0.8

2 10| o612 0.1778 '~ 0.739245 0.29 0.91

3 10 0.609 0.08306 ; ,, IF 549588 — 68417 0.45 0.74

Total | 30 | 0.639333 0.12 ' 20473 685296 0.29 0.91

AN N3 HEAININAGOLA W NON YD1 11L51591 (Homogeneity of Variances)

dremsnanol

Test of Homogenei

Distance at yield point (mm)

Levene Statistic | dfl | df2

2.327224918 2 |27

A5 N4 AR5 AATIZHAIWUT1TIUNUINIUAGT (ene-way ANOVA

Distance at yield point (

Sum of ‘zun

46

Total 0.439386667

QW?NﬂiMﬁmﬂﬂﬂqa d




Y = = a 9 =
AT NS LEAIMINATo UMM IToUNoVITIFO ULV UL A EA

Multiple Comparisons
Dependent Variable: Distance at yield point (mm)

LSD

96

95% Confidence Interval

Lower Upper

0] ﬂ’cjuﬁ (€)) ﬂ’cjuﬁ Bound Bound
1 2 -0.025206 0.195206
3 -0.022206 0.198206
2 1 -0.195206 0.025206
3 -0.107206 0.113206
3 1 -0.198206 0.022206
2 -0.113206 0.107206

* The mean diff

i¥

AULININTNEINS
ARIAN TN INYAE
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F2

MANUIN ¥ HAAIHANNADAVDINTNATOUTZIZNFUNULANTN

1 Y

AT N %¥.1 LLﬁﬂ\ifﬂi‘ﬂﬂﬂ"t]UﬂWiﬂi%ﬂ'lElﬁ’J‘lJf’N‘il’ﬂqu.ﬁ?iHﬂa‘ﬂm@ﬁi%ﬂgﬁ%uﬂuuﬁﬂﬁ’ﬂ
One-Sample Kolmogorov-Smirnov Test
Distance at fractured
ﬂ’sjuﬁ ) 4 point (mm)
1 N - \\ TS 0
Normal Parameters(ar ‘ ~ ean A
‘ cvidtibn | —0:516139516
Most Extreme Di ; ‘ o]ut 132
A%
; tiv
Kolmogor moys ‘_’L 4288
Asymp. Sig. ( ed) e . 5
5 E F i =
Normal Parame a,
Most Extreme Differenc ‘ 0.21 8
ive 06689855
Ay
- 2897882
Kolmogorov-SmirnovZ = |. . T LA - _ 42216
Asymp. ( | l
3
Normal Pa ‘
! 486736296
Most Extreme leﬁrences Absolute 0.13441969
) e |
AUe INENTREINT
ogorov—Smlrnov V4 0.425072384 |
Asymp. Sig. (2-tailed) _ i ¢ ) 936125 /s

:Testl tion is Normal : d . ‘ u i ’.]aEJ

q Calculated from data.
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A1519 4.2 LAAADATINT TUUIVDINITNATOUT LI NBFUNTULANTD

Descriptives

Distance at fractured point (mm)

98

95% Confidence Interval for Mean
N | Mean | Std. Deviation | Std. ] || Lgwe Bound Upper Bound | Minimum | Maximum
1 10 | 2.24 0.51614 \'\ ‘!,.’), o 2.609224 1.21 3.03
2 10 | 2.128 0.390407 ) " 34 gt 240728 1.39 2.69
3 10 | 1.863 0.486_73 8 A 1119 1.16 2.64
Total | 30 | 2.077 :‘l" 3 == 55! 1.16 3.03

AT N ¥.3 LUEASNT

T91AN T 01A19 97 11)31591 (Homogeneity of Variances)

dremInaaadiiuuias

Test of Homogeneity of aria

Distance at fractured point {mm) '

Levene Statistic | dfl | df2 |

0.348721842 2

AN ¥.4 HAAINITIAS

Distance at fractured poin m)

Sum of Squares Mean Square F
Between Grou 0.756& 0.37483 “1.7148674 0.199014883q
, ol
Witk G s Hl%w ‘w E ’] ﬂ
Toal ) 6.65123 29 ' ‘|

AMIANTUNNINAE
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Y = = a 9 =
AT ¥.5 LEAIMINATO UM TIUToUNoVITIFO ULV UL A EA

Multiple Comparisons

Dependent Variable: Distance at fractured point

LSD

M (@) 95% Confidence Interval
group group Lower Bound | Upper Bound
1 2 -0.317001 | 0.541001076
3 -0.052001 | 0.806001076
2 1 -0.541001 | 0.317001076
3 -0.164001 | 0.694001076
3 1 -0.806001 | 0.052001076
2 -0.694001 | 0.164001076

* The mean difference is's .

i¥

AULININTNEINS
ARIAN TN INYAE
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MANUIN ¥ uﬁmwammﬁﬁmmmmﬂﬁaummé'uﬁmmu

A1319 .1 HAAIMINATOUNTNTZNWAIVBIToYaA U AT IMIUTOVYDIMS IR AT IR

2
FUNULANTD

One-Sample Kolmogorov-Smir}

group

1 N

Normal Parameters

Most Extreme

Kolmogorov-Smirnoy

Asymp. Sig. (2-

2 N

o)

Normal Paramete

Most Extreme Differences

Asymp. Slg alled) 6 Iy
iV}

H“mﬁ Mm‘wmm

xtreme Differences A?olute 0.2375402

AR RN I RTING Y

Kolmogorov-Smirnov Z 0.5311559
Asymp. Sig. (2-tailed) 0.9404669
a Test distribution is Normal.

b Calculated from data.
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A13719 4.2 LaANadAFINTTUUIveIMINATeUANNA oY

Descriptives

Cycles to failure

95% Confidence Interval for Mean
N Mean Std. Deviation d. E _ower Bound Upper Bound | Minimum | Maximum
1 5 8457.00 2371.246, . ] ‘ ] 1 11401.29 6811 12453
2 | 5| 5479.00 146 "' L 7299.87 3892 7233
3 5| 2880.40 _i - i — 8.266, ‘ : 4708.04 700 4802
Total | 15 | 5605.47 7 414 . 40( D2 - 7210.65 700 12453
A3 5.3 sanan o1l anWl51l59u (Homogeneity of Variances)

fremInaaeiiiy e 2

1 F & -
Test of Homogeneity of Variances & s ‘

. #ﬂu'-l-
Cycles to failure 4 P
L ! -
Levene Statistic | dfl | df2 . i J
¥ F |
0747 | 2| 12 . —
: -l' '.J;
B
A5 ¥4 Heradngs ' \%

Cycles to failure

Sum of Squares | df | Mean Square

TR mﬂm‘%’w mﬁn

Total q 117625841.733 | 14

QW?NﬂiﬂJ UNIINYAY
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Y = = a 9 =
LEAIMINATOUANMTIToUNoVITIFO ULV UL EA

Multiple Comparisons

Dependent Variable: Cycles to failure

102

LSD
M (@) 95% Confidence Interval
group group Lower Bound | Upper Bound
1 2 469.69 5486.31
3 3068.29 8084.91
2 1 -5486.31 -469.69
3 90.29 5106.91
3 1 -8084.91 -3068.29
2 -90.29

*

The mean differenceis sign

- -5106.91

AULININTNEINS

AN TUNMNINGINY
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