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Aeke Zo) B& W B v 58 AREES
Haj beade] 2o sl LAE
283 bead2] Z7]ol) tafAle Ao
retention crystal®} 22 Fefol] # A4=
A7 ojxt,

ol ¥ e F&
o e/t P EFARH
A= GEgE golrr] ot
bead®} crystal 283k

HA-2& ARE AvlA

2
=

1. 97 M&

T ETHRATL S5 2]AE AES AT
AEZ TESCERA ATL (Bisco Inc., Schaumburg,
USA)$} Cr—Co alloy (Dentorium, Newyork, USA)
£ AH-SIE T

2. o7 Uy

7k Al A&

1) =529 A7

Aluminium moldE A3t 7% 6mm, 7
2mm®} resin disk®} 20mm Z°l9] plastic sprue®
F2 o2 AAEHr). Diskel Retention Adhesive
(Bredent, Senden, Germany)s ¥& 3 HAld] &

70 7t 4 fA 82 JPEA BA ST 47
HAHE S AAGA fEAE o] &3t vfE3IL
£ we} Cr-Co alloy (Dentorium, Newyork,
USA) & FZ34

A8 7¢ sandblasting®, retention bead® &%
& B2 (4 0.2mm), B47 (8 04mm), B6% (¢
0.6mm), B8T (9 0.8mm)¥} retention crystals
AL3 027 (0.2mm), C5 (0.5mm), C8T
(0.8mm) 2.2 FAsa, 8709 AdFeA g-7
& A gu7 33y AAFAE 38 AT
Z 88719l B&AH S AZeAdT (Table I).
SandblastingT™-& 110ime] AlzOsZ blastingdtATh.

2) dA A%

241t 33y D EgH P o2 TESCERA ATL
(Bisco Inc., Schaumburg, USA)-& Al Z2Ae) 3%
A we} H43t9t. 2 AR FA bond-
ing agent ¢! ONE-STEP®& bead Atolol] & ~mE

Table I. Classification of experimental groups

Group Surface treatment
SB 110um Al20s3 blasting 11
B2 0.2mm # retention bead 11
B4 0.4mm @ retention bead 11
B6 0.6mm 2 retention bead 11
B8 0.8mm 2 retention bead 11
Cc2 0.2mm retention crystal 11
ChH 0.5mm retention crystal 11
C8 0.8mm retention crystal 11

SB

B2 B4 B6

B8 B2 C5 cs

Fig. 1. Metal specimens with applied beads and crystals before resin veneer.
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Instron jig

Metal casting

Beads

Resin

Holding jig

= Pattern resin

o Mounting jig

Fig. 2. Schematic diagram of tensile bond strength
test set-up on Instron.

=% R332 ar diyd ¥ BFH sl 2
o2 TESCERA® FLO, opaque resin, TESCERA
® FLOE A2 =¥t B533 § TESCERA®
Body resin® 2mm $AZ 2 &t} AlHe] 4
3 99 AL Al aluminium moldE )83}
2, body resin 28 ¥ TESCERA ATL processing
unitel| A 300WE 487 #583kaL, 13259 oxy-
gen-free solutionell A 3087+ 923 &9t}

e
D) #2-2% Al W2 83

7} 79 sl AlEE oladd gl Eof st
A2 AT HAohdln, Adwe] Y245 A
WAl A adhesive resin®] bead AFo]9] B o] &
g TE37] A9 AlS FRlA (Compact mea-
suring microscope STM5; Olympus, Tokyo,
Japan)& o]g3dto] 100882 &dsisic)

(s}
Fig. 29t Z°] AlA$ holding jigell 23t W
A)&87] (Universal Testing Machine Model 4301;
Instron, England)oll 1Ak, AlH 2 THgA| A7)
o] A2 HYsA 7198 holding jiggE dHF
mounting jigol pattern resin (GC Co., Tokyo,
Japan)& ©]8-3}o] 3183159t} Crosshead speed=
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2mm/min2 A3 3k1 # o] Fdd o] Hdjels

A& 718800

T gz 343t v
WS goto g At HAH S adhesive, cohe-
sive, combination failure® &%#3te} 71&31H .
ResinZ WolA dold 3 -& cohesive faihuwe®, &
&7} resin Atololl dold 34 adhesive failure
2 adhesive failure®}t cohesive failure7}t 37 Lol
W ALE combination failure® #F319th.

lo

=

Z o

at

R

1. Blz-F=5 Al

rae

n]7=l

L)

[

)7 &4 A retention bead$} crystal 34
o] adhesive resin®| Zo1EA] £3t Fto] HAH Y
i, A7 249 A717F 4% undercut®] 2717 2
] adhesive resin®] 2 EA] %3 FF9 A7) £
2 332 B9t Retention crystal® AHE-3 73-¢
retention beadZ AH&-8-& W B} undercut®] vol-
ume®] 2L, B2 3 FR] thg adhesive resin®
ool 2 A Bt (Fig. 3).

A EEUAE
Fujel a2 &7}
Fe199 Qe
Aol7k 920

& Aae) AL

T AFAFHE T AolE
ARNE MG A
(R .05), Duncan 8943
g &t

Retention beadl} retention crystal® ol &% 74
2 sandblastingiel ¥3) & AIUTE VYEH
o} (X.05).

Retention bead& AM%&
retention beadZ ©] 43 A7 743
£ vehdou BAFCE
= skt (P).05).

Retention crystal® o843 A3 79 2P e

o
O
o® oy

o
>
net
=K
2
>



Fig. 3. Photomicrographs of cross—sectioned each specimen. Arrowheads indi~
cate gaps between adhesive resin and metal. (Original magnification, % 100)
M, metal: A, adhesive resin: O, opaque resin.
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Table II. Tensile bond strength value (Kgf) of experimental groups and Duncan’ s multiple range test

Group Mean SD Dunean’ § grouping”
SB 19.8 2.8 A
B2 28.0 2.5 BC
B4 26.0 4.4 B
B6 274 3.8 BC
B8 27.6 29 BC
C2 33.7 2.9 D
Ch 30.3 3.7 C
C8 294 2.3 C

* The same letter denotes groups that were not significantly different (7).05).

BS c2 | C5 c8

Fig. 4. Bonding failure pattern at resin-metal interface. Combination failures were commonly observed.

C2w(33.7Kgf+2.9), CH(30.3Kgf+3.7), C8< 3. ool 4
(294Kgf+2.3) 02 Ve T, o] 5 LR
o2 uwd Ak £l & Aol7t AR (1X.05). P g&te] JIFARAE F4 F pEde

[

5

vl Al = n
8§70 AEAF F 0.2mm retention crystalS ©]-&-8 b Soto g #asln (Fig. 4), 24 v 3
7359 Aot Vg wdet (X.05). 28 zAYste] Table 1110 YERI AT

TR o] 28T A combination failure’l F&

& 0] 29 1L, retention crystalS AHEE AATY]

r.a
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Table IIf. Bonding failure pattern at resin-metal interface

‘Group Adhesive Cohesive Combination L el
SB 0 0 10 10
B2 0 0 10 10
B4 1 0 9 10
B6 0 2 8 10
B8 0 0 10 10
Cc2 0 3 7 10
C5 0 3 7 10
C8 0 3 7 10

B4 cohesive failure7} FEE T} Retention
beadtt crystals o] &3 AP = AE W 7
A Mo] adhesive-opaque-body resin®& Ao
1} sandblasting@ oA & 3+ adhesive-opagque
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%S By
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el 1990dth o] % JiiE 24dE ERE + A
o g R ERER e A FriAYge Y
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A #g99lst Buslol Aol do], elujdlo]

E, #5940 558
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ABSTRACT

THE EFFECT OF SIZE AND SHAPE OF RETENTION ELEMENT
ON COMPOSITE TO METAL BOND STRENGTH

Yun-Jung Lee, D.D.S., M.S.D., Young-Chan Jeon, D.D.S., M.S.D., Ph.D,,
Chang-Mo Jeong, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Pusan National University

Purpose: The purpose of this study was to investigate the effect of size and shape of reten-
tion element on the bond strength of indirect composite resin and metal.

Material and method: The metal disk specimens, each 6mm in diameter, were cast from Cr-
Co alloy. They were divided into 8 groups by applied retention element: retention bead group B2
(¢ 0.2mm), B4 (¢ 0.4mm), B6 (8 0.6mm), B8 (8 0.8mm), retention crystal group C2 (0.2mm),
C5 (0.5mm), C8 (0.8mm), and sandblasting group SB (110um Al203 blasting) as control.
Eighty-eight metal specimens were veneered with TESCERA® Indirect resin system.

One specimen of each group was sectioned and the resin-metal bonding pattern at the inter-
face was observed under measuring microscope. Other specimens were then tested for tensile bond
strength on an Instron universal testing machine at a crosshead speed of 2mm/min.

Results:

1. Compared to sandblasting, beads or crystals increased the resin-metal bond strength

(X.05).
2. 0.2mm retention crystals were most effective in improving the resin-metal bond strength (F.05).
3. 0.2mm beads showed the highest bond strength among retention bead groups, but there was
no statistically significant difference (P).05).

4. Retention crystals tend to be higher in bond strength than retention beads due to wider sur-

face area.

5. The larger retention element, the larger the undercut for the mechanical retention, but the

gap at resin-metal interface was also increased.

Conclusion: Within the limitations of this study, 0.2mm retention crystals were most
effective in improving the resin-metal bond strength.

Key words : Retentive element, Bond strength, Composite resin
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