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Fig. 1. Dimension of the specimen.
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Table 1. Alloys, solders, and fluxes used

Ml binid Allovy

Presoldering Hond-on 4
Vera Bond

Postsaldering Bond-on 4

Vera Bond

* Degussa AG., Germany.
** Aalba Dent. Inc, USA,

Solder Flux
Degudent Lot N1* Flux T*
Vera Solder*® Vera Flux®®
Degulor Lot 2* Flux T
Dhegulor Lot 2 Vera Flux



Fig. 2. Assembly for sectioning castings; specimen is
held at right angles to separating disk.

Soldering block®] A7|& FE3lel7] sf 7t=
lem, A2 8cm, =°] 0.5cm9 stone blocks A%
sl o] A& I E AR (Provil, Bayer Dental Co.,
Germany)& £A[5to] 107§2] moldE A1 &Fstoict.
Hi-tempE A Z2AM] Z|Alof e} 3t o3 mold
Y& 231, Zapit? wax® 1AE AlHE 1.5mm %
ol& miEHA {IA|A|7]AL 5] ZF3ket wf7hA] 4]
shalch, W2k Az egato s #Re & 247
7118 B o & 7} obgollA 9714 F 127 10271
9] soldering block-& A&} L},

7}, Torch soldering

2 blocks Ao A 24A17F AZRAZ 5 A
ZALS] 2| Afef| whe} dAgEke] 79- Pdalloy+= 800°C
(1472°F), Ni—Cr alloyx= 650C(1200°F), 352+
Ao T 3 1R 650TCU200°F)7HA] gtz ol|A o
"l o] AJHE n|E] 7FEAZ] HEIS ol E1
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S $EHEYol| E1 propane-oxygen gas

> 4o

Lt Infrared soldering
T HAoRE g H blocke Infrared

soldering machine(Ney Infrared. J.M. Ney co.,

Fig. 3. Soldering assembly with a 0.3m card in place
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lampE 2sAl7|= BAloR Y22 Algstoin (L
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Fig. 4. Infrared soldering machine.



Fig. 5. Soldering block placed under the alignment
rod in its soldering position.

Ct. Oven soldering
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Fig. 6. Experimental design.
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midspan flexural stressE T2 3-4]of ¢]A3}o]
Ak 8ot

Flexure stress(MPa) : a = 1.5 Fl/wt?

(F = load, 1 = length of span, w = width, t =
thickness)
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+ 3mm, t= Smm%ATHIH 7).

Fig. 7. Test specimen in Instron universal testing
machine.
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Z o] o] dojitx o}ol-ou:] torch
soldering®t ‘H2to] g5ttt 2] infrared
soldering ¥ oven soldering< Bond—on 4|45t
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o WS 3 29} 119 8 KofEiglon 7k
7t ZFeatolE BB FAMQ Mann—Whitney
testE AZ3ITHE 3).

Table 2. Flexure strength(MPa) of each group.

Group No.* Mean S LE
1 9 242.42 75 14
2 9 537.83 122.14
3 9 438.53 165.03
4 9 541.90 120.81
5 9 517.85 143.65
6 9 793.65 131.25
* No. = Number of specimens
**S.D. = Standard deviation
Presoldering Postsoldering
1000 — [:|
900 Bond-on 4
T [}
800 Vera Bond
700
E scc - - ol E
H p T
ks
300 .
200 {
100 1
o 12 3|4 L] ]
Torch " Torch Infrared Oven

Wumerals in bar are group numbers.

Fig. 8. Comparison of flexure strength in each group.
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Ig2ke] AL-+= Ni—Cr alloy”} Pd alloy®fl ®l3
A 7w 7E =9k (p<0.01, X 3), FHEH] A9
alloy4 Ni—Cr alloyAtololl= -2J3t ZF=ato] 7}
A} = 0.05, 3 3).

SuzbH oA 3712 WRZEe] Zhwn|alE $isl Pd
alloys AMESH 3¢, 5, 672 7HE vjush 2t
Torch soldering} Infrared solderingAtololl+ -
G4 a = 0.05914 gt ZFEatel7h §iglot
Oven soldering Torcht} Infrared soldering®f|
el 5942 a = 0,014 A3 UA B=7t =59k
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Table 3. Results of Mann-Whitney test(U) for
Comparison of flexure strength between each

group.
Group 1 2 3 4 5 6
1 O:!m 15* Oaht 4#* Utt

2 29 37 37 6**
3 33 355 3*
4 40 e
5 6*&
6

* Significant, p < 0.05.
** Significant, p < 0.01.

179 AL cohesive failure®} cohesive—
adhesive failure7} & 0|21, updHo| Bo ¥
E50] At oL vl HA AR L M), 2

A= cohesive failureZ} thiEo|Qlom YakR



Table 4. Number of type of failures and porosity in solder joints.

Type of fallures Mean No. ol
Group . : = .
Coheve Adhesive Combined porosiy
1 4 4 3253
F H 1 S50
3 g il 1.78
4 q 0 422
5 4 3 0.2
f 0 il 11
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Picture 1. Fracture surface of torch presoldered Bond-on 4 specimen. (X20)
Picture 2. Fracture surface of torch presoldered Vera Bond specimen. (X20)
Picture 3. Fracture surface of torch presoldered Bond-on 4 specimen. (X20)
Picture 4. Fracture surface of torch presoldered Vera Bond specimen, (X20)
Picture 5. Fracture surface of infrared postsoldered Bond-on 4 specimen. (X20)

Picture 6. Fracture surface of oven postsoldered Bond—on 4 specimen. (X20)
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=Abstract=

A STUDY ON FLEXURE STRENGTH OF THE SOLDER
JOINTSFORMED USING VARIOUS SOLDERING
TECHNIQUESFOR CERAMO-METAL ALLOYS

Jin-Yeoul Kim, Young-Charn Chun

Dept. of Prosthodontics, College of Dentistry. Pusan National University

In order to compare the strength of soldered joints relative to the various sol dering method,
soldering processes were performed using Palladium based ceramo-metal aloy(Bond-on 4)and
Nickel-cromium alloy(Vera Bond). The obtained data include difference in strength between
presoldering and postsoldering The data also contain difference among postsoldered groups for 3
difference soldering methods(torch, infrared. Oven)

The following results were obtained :

1

For postsoldering with Pd dloy, the oven-using group showed the highest strength while the
difference in strength between the torch-using group and the infrared machine group was
negligible.

For Pd alloy with the torch method, postsoldering resulted in the higher strength than
presoldering.

There was a negligible difference in strength between presoldering and postsoldering when
Ni-Cr aloy with torch method is used.

Through microscopic study of the fractured surfaces, the torch-using group showed more
porosity than both the oven-using and the infrared machine groups.

In terms of fracturing patterns, the oven-using group showed adhesive failure while both the
torch and the infrared machine groups showed cohesive failure and cohesive-adhesive
falure.



