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The Study of Laser Weldability of two different Metal, Carbon Steel and
Sintered Materials, Depends on the Sintered Density

Yong Kim, Hyun-Seok Yang, Ki-Young Park and Kyoung-Don Lee

Institute for Advanced Engineering

ABSTRACT

Sintered specimen which used for a blade of diamond tool was manufactured in order to verify CO;

laser weldability depend on sintered temperature. Five kind of specimen were prepared and the range
of temperature is from 600 to 1000 at intervals of 100TC. As a result of the sintered density test,
the porosity rate appeared in the range of 2.1%~21.4%. After welding, the most segments had exceeds
the minimum fracture stress (600MPa, The Standard Safety of Europe) at the welding strength test
except on the sintered at 6007. In case of the sintered at 7007, even satisfied the safety allowable
stress but cannot get the good quality for bead appearance because of humping defect. In the

conclusion, we could know that it showed not only relatively soundness bead but also enough welding

strength when the sintered blade of diamond tool is included less than 4% of porosity rate.
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Fig. 1 Components of diamond saw blade.

Table 1. Chemical composition of welding materials

(in wt.%}
C St | Mn | Mo p S Fe
Shank
SCM435
0.3610.20 | 0.68 {1 0.30|0.015/0.004 Bal.
Blade 18%Co, 68%Fe, 14%Ni
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Table 2. Welding process parameters

Model Max. 4kW CW CO; Laser
TEM mode TEMO1*
Focus spot size 0.4mm
Laser power 2.3kW
Welding speed 5.2m/min
Beam angel 5°
Shielding gas N,
Flow rate 15 ¢ /min
25
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Fig. 2 Relationship between porosity rate and sintered
temperature.
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Table 3. Change in sintered density and porosity rate with the variation of temperature

Sintered temp. Total pore area Ave. pore Bulk density Apparent density Porosity rate
(T) (m%/g) diameter (um) (g/mL) (g/mL) (%)
600 0.331 0.3925 6.5994 8.3997 21.4326
700 0.199 0.2813 7.5669 8.4656 10.6157
800 0.095 0.2423 7.0981 7.4003 4.0838
900 0.039 0.1927 7.6932 7.9242 2.9148
1000 0.007 0.1794 7.6164 7.7801 2.1048
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Fig. 3 Photographs of microstructure and SEM at each sintered temperatures.
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Fig. 4 Relationship between sintered temperature and
HRB hardness.
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Fig. 5 Results of transverse rupture strength testing.
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Fig. 7 Top and cross sectional views of laser welds as a function of sintered temperature.
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Fig. 8 Bending experiment as a function of sintered
temperature.

Fig. 9 Inner cavity distribution in upper section of laser
welds.
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Fig. 10 Relationship between sintered temperature and
porosity rate within laser welded zone.
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