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Fig. 1. A schematic drawing of the test specimen
(Unit: mm)
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Fig. 2. Acrylic resin was milled for the even spec-
iman fabrication.

Fig. 3. Co-Cr tensile specimen.
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Fig. 4. CoCr tensile specimen was sectioned in the
center.

Fig. 5. Radiographic analysis was made of all test-
ed Co~Cr bar to determine whether any noticeable
internal defects existed.

Fig. 6. Specially designed holding device to hold the
specimen during laser-welding.
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sible.



Table 1. Technical data of Alpalaser
lager crystal Nd:YAG
wavelength 1.06um
average power 35W., optional 50W
peak pulse power up to 5.5V, optional 9w
pulse energy 10mJ -55J, optional 75J

pulse duration 0.5-20ms
pulse frequency single pulse - 10Hz/continuous
pulse
diameter of focal spot 0.2-2.0um, Gontmuously
variable
. 2mm in gold
depth of penetration -
P P F 4mm in CoCr/titanium
focus setting motorized

Fig. 9. A laser welded joint, which exhibited a shiny
silver surface, was accepted as suitable welding qual-
ity.

EAABE 924 SPSS 54 T2 (re-
lease 10.0, SPSS. Chicago. IL. U.S.A)& o|-&3}

N\o

o At APTH re I APIE,
0.2% WHUE % &) HFY AEVAE A
ATt 22l FAMe] Gl Rl gt

79 %2 non-parametric one-way analy51s of
variance® Al sto] Bl wakg .
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Fig. 8. Alpalaser(Alpalaser, Siro Lasertec. pforzh-
eim, Germany) was used to weld the sectioned spec—
imens.
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Table 1. Fracture stress of the Co—Cr alloy at as
cast condition. {(mean+S.D.)

Table IV. Fracture stress of the laser welded
joint. (mean=S.D.)

| specimen fracture fracture | specimen fracture fracture
’ No load(kg) load(Mpa) No load (kg) load(Mpa)

1 601.2 834.5 1 381.7 529.8

2 573 7954 2 536 744

3 618.9 859.1 3 490.9 681.4

4 531.7 738.0 4 272 377.6

5 633 878.7 5 502.2 697.1

6 590.7 819.9 6 553.6 768.4

7 618.9 859.1 7 456.3 633.4

8 613.3 851.3 8 517 717.6

9 551.3 765.3 9 333.9 463.5

10 578.2 802.6 10 406.5 564.3
meant+3.D. 591.02+325 820.4+45.1 mean®S.D. 445.01+£93 617.7£129.7

Table V. 0.2% vield strength and % elongation of
the Co-Cr alloy at as cast condition.(mean®8S.D.)

: YR
SP elc\}znen Oir/gn{glte}:d % elongation
1 278.1 16.4
2 278.1 12.2
3 284.85 17.8
4 290.2 14.3
5 265.2 17.1
6 281.5 13.5
7 305.64 154
8 360.16 13.5
9 3244 10.7
10 316 12.2
mean®S.D. 208.4+28.5 14.3£2.3

Table V. Mean fracture strength of as cast con-
dition and test specimen

control
group test group Sig.
(MPa) {(MPa)
tensile
strength 820.4 617.7 *
(mean)

*:significantly different(p<0.05)
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Table VI. 0.2% vield strength and % elongation of
test specimens. (mean+S.D.)

Cspecmen  02% yield g oo

No strength

1 353.03 4.3

2 371.7 8.5

3 336.2 6.1

4 245.7 3.3

5 303.03 9.3

6 334.08 11.1

7 279.5 9.1

8 323.27 8.5

9 369.1 2.0

10 408.9 4.1
mean+8.D. 332.5+47.7 6.6+3.07

Laser® 8¢ 4372 o] BF 359
Al gAgstd e stdde] AAER (X 35)
(XL30, Philips Co., Netherlands) 2.2 ##% 4
3 gl 7127 AT RS A S tH(Fig.
12). B3 47 Al Ao FAE7A] §3e] o) F
o] AR YL A& &l AATH

e shdde
(Fig. 13).
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Fig. 10. Mean fracture strength of both groups.

imen with large pores(x 35 magnification).
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Fig. 11. All test specimens were fractured
laser welded joint.

Fig. 13. Fracture surface of cast Co-Cr specimen
Shows rough fracture surface Scaning electron
micrograph at X 35 magnification.
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ABSTRACT

MECHANICAL PROPERTIES OF LASER WELDED
Co-Cr ALLOY

Ki-Chang Bae, D.M.D., Yi-Hyung Woo, D.M.D., M.S.D., Ph.D,,
Sung-Bok Lee, D.M.D., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate School, Kyung Hee University

Statement of problem : The joints of removable partial denture alloys have failed frequently
after routine usage.

Purpose : The purpose of this study was to evaluate the mechanical properties of the laser weld-
ed Co—Cr alloys.

Material and method : For this study, 20 Co-Cr specimens were casted and 10 of them were
seperated on the middle area and laser welded with Alpha laser welding machine(Siro Lasertec,
Pforzheim, Germany). Rest of them which were as cast, were used as a control group. For the sec-
tion of the experimental specimens, wire cutting machine was used to make a even gap of the all
specimens. Laser welding was done with manufacturer s instrunction and tested each specimen
by Instron Machine. Tensile strength, 0.2% yield strength and % elongations were recorded. Fractured
surfaces were investigated with SEM.

Results : The results were as follows :

1. The tensile strength of the laser welded group(617.7MPa) was about 75% of the as cast

group(820.4MPa). It had stastically singnificant diffrences(p<0.05).

2. The % elongation of the experimental group was 6.6 which was lower than the control group(14.3).

3. Fracture of the experimental group occured in the welded surface and showed many voids.

In contrast, the fracture surface of the control group was showed rough surfaces without any
voids.

Conclusion : The tensile strengths of the as—cast joints were higher than those for the laser-
welded joints, and the % elongation of the experimental group was lower than the control group.
Porosity was found in laser-welded joints.

Key words : Laser, Laser welding, Cobalt-Chromium alloy
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