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Fiction Coefficient between Abutment Materials and
Clasp Materials and Estimation of Retention Force
of Circumferential Clasp

Lim, Dong Chun
Dept. of Dental Laboratory Technology, Kwangju Health College.

The purpose of this study is to evaluate the friction coefficients between abutment materials and
clasp materids, and to an estimation formulafor retention force.

The coefficients of friction between three clasp materials and four abutment materials were
measured under various conditions, polished and sandblasted and wet and dry.

The measurement was repested for each combination up to atotal measurement of 1200 times.

Estimation formula for retention force is measured as sum of two terms, which the one time is
proportional to the product of friction coefficient p and undercut u and the other term is proportional
to u-sgquared.

Two proportional coefficient were obtained by least square method.

Theresultsare asfollows:

1. Friction coefficients were ranged from 0.08 to 0.53 under various conditions.

2. Friction coefficients of non-metal abutment materials are greater in wet conditions than dry

conditions.
3. Friction coefficients of sandblasted clasp againgt abutment are greater than that of polished clasp.
4. Clasp retention force can be estimated with the modd as F=F4(3.0pu + 1.5u2/h) with minor error.
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2 . AEE Y

1L AEME "7
Dental stone ; MARUISHI GYPSUM
Co., Japan
Wax ; Green Inlay Wax(Hard type |,
Class 1), KERR, USA.
Sheet wax ; Dae Dong Chemistry Co,
KOREA.
Metal ; Gold, SOO SUNG DENTAL Cao,
.M E KOREA.
Palladium, ENGELHARD Co., KOREA.
Clasp Vera PDS™, AALBA DENT INC,
: USA.
Applegate  LaVere Sankin CB 80 alloy, sankin KOGYO.K.K.
clasp , , Japan.
clasp Investment ; Cristobalite investment,
WHIP MIX Co. USA.
clasp Multi-vest Investment, Denslpy
, Clasp International Inc., US.A
Uno-vest, Boo Pyung Dental Chemicals
Co., KOREA.
Porcelain powder ; CERAMAX
clasp ALPHADENT Co., KOREA
Electric furnace ; Electric furnace, Sae Ki
Electronics Co. KOREA.

, Clasp High frequency casting machine ; Engel
Jelenko, US.A
. Sandblaster ; Sandblaster DUOSTER Z2,
Clasp Bego Co., USA.
clasp FRAGILE-DELICATE INSTRUMENT
clasp ; descom scales mfg Co., KOREA
clasp 02 2. Alg{dfd
clasp
1)
clasp
2
mold ,

sandblasted clasp

clasp . : \ )
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Table 1. Clasp

Abutment Dry
materials Clasp material
Palladium Gold Co-Cr
“p S P S P S
Enamel '0.13+0.01 0.19+0.01 0.11+0.01 0.18*0.01 0.09£0.01 0.21+0.01
Porcelain | 0.13%£0.01 0.25*+0.01 0.11+0.01 0.19+0.01 0.09£0.01 0.25+0.01
Gold 0.12£0.01 0.20+0.02 0.11*0.01 0.25*0.02 0.08%£0.01 0.53+0.02
Palladium | 0.13+0.01 0.20*0.01 0.13+0.02 0.21£0.01 0.09+0.01 0.43+0.03
Ni-Cr 0.11£0.01 0.22+0.01 0.12+0.01 0.19*0.01 0.09+0.01 0.24%0.01
Abutment Wet(saliva)
materials Clasp material
Palladium Gold Co-Cr
“p ’S P S P S
Enamel "0.13%0.01 0.19%0.01 0.11%0.01 0.17£0.01 0.09%0.01 0.21£0.01
Porcelain | 0.13%£0.01 0.25+0.01 0.11+0.01 0.20£0.01 0.10%£0.01 0.26+0.01
Gold 0.12+0.01 0.20%+0.02 0.11+0.01 0.23+0.02 0.09£0.01 0.50*0.02
Palladium | 0.13%0.01 0.20+0.01 0.13+0.02 0.21*0.01 0.09%0.01 0.44£0.03
Ni-Cr 0.11+0.01 0.22+0.01 0.12+0.01 0.20*+0.01 0.09+0.01 0.23%£0.01

a, P:polished; b, S :sandblasted

x M+S.D



Table 2.

Abutment Dry Wet(saliva)
materials Clasp material Clasp material
Soft Hard Soft Hard
“p ’S P S P S P S
Non-metal | 0.11-0.13 | 0.18-0.25 0.09 0.21-0.25 | 0.12-0.16 | 0.17-0.26 | 0.09-0.10 | 0.21-0.26
Metal 0.11-0.13 | 0.20-0.25| 0.08-0.09 | 0.24-0.53 | 0.14-0.18 | 0.21-0.24 0.09 0.44-0.50
a, P: polished; b, S: sandblasted
*, Mean
<Table 1> Clasp clasp
sandblasted , ,
clasp .
0.08—0.53 . clasp
<Table 2> metal  non-metal ,
, Clasp soft
metal(Type gold High palladium alloy)
hard metal(cobalt-chrimium alloy) , :
non-metal (Enamel
porcelain), Metal (type gold, High
palladium alloy, Nickel-Chromium alloy) WARR
0.25mm
Co-Cr clasps ,
_ clasp arm
v, &
1. O&A %=
sandblasted clasp
<Table 1>
clasp
sandblasted clasp clasp
Norman Co-Cr , clasp
clasp
, Clasp tip clasp
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parameter”
Morris et al. stiffness index
stress relaxation testing
Johnson et al. clasp
stiffness parameter .
Bates  stiffness  clasp
straight cantilever
beam
, Nokubi et al.
cross-sectional shape clasp
clasp
stiffness
clasp clasp arm
clasp

2.Clasp §XIH2e| =X

Clasp clasp arm
clasp
Sato
Sato Fig. 4
(FH @

Ft = 2x Fux rx (cosB- cosBo)x ((sinB
+px cosB)/(cosB— px sinB)— ux cos6r)

---------- @
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r B arc
: u h
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y
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