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Development of In-Situ Heat Treatment Method by Laser Heat Source

with a Turning Center
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In the present report, we propose a novel in-situ heat treatment method by laser heat source with a turning center, which is a

kind of multi-functional CNC machine tool. First, we investigate to select a suitable laser heat source and a turning center. Second,

we develop novel proper equipments to keep a safe condition in a manufacturing factory. Finally, we attempt to perform some laser

cutting and laser quenching methods in-situ conditions. As a result, a proposed method is found to be effective to perform a laser

cutting and laser heat treatment, and we demonstrate an adequate quenching condition with this technology.
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Spot diameter : 1.4 mm
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Fig. 1. In-situ laser quenching system with a machining centers.
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Fig. 2. Functions in turning center.
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Fig. 3. Basic turning center for in-situ quenching system.

Fig. 4. Machined gear blank with a turning center.
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Fig. 5. Experimental setup with a fiber laser heat source.
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Fig. 6. Developed outer equipments in for safety.
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Fig. 7. Developed inner equipments in for safety.
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Fig. 9. Influence of carbon content on quenched hardness.
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Fig. 10. Section of hardened steel.
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Fig. 11. Section of hardened steel after multi irradiation (S45C).
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Fig. 12. Section of hardened steel after multi irradiation
(SKD61).

J7pbb, BER L HEHIAME iRV T, B
HRSNZ K D FRIEAD R A2 103 <, Y72l S Ot
ANIVEHZ RS D ONEE LN EvbhoT-.

3.5 BRLELIEmE EhL—Y AN

BERR LIRS @l A T HEMoD SKD61 1okt L
T, Fig. 12 3EMDIAIZ L—3 % 3 [AIff (50
FEIE 700mm/min) L7z OWNEEE & KHOME S ORISR
oy L ORNOBENRFRIIAR Y MNELED 50%T
Hb.

Fig. 11 (2B L, Fig 12 1TBITDEEAIN T OWT
AFEILHEL AL BoTW5, EHITHE S DAy
by, IPEOBEZ LI-ARIO 1A (3 [BIHOBEH) T
IS 700~800Hv Z R~ L, FIEADREA ST HE DK
il A EH, 2 [EHORSE) THEES 7T00Hv FREEZHERF
L CWAEEFD 0D, LT3 > TEIABEAILS LI R
B, BER LI EHSHIOm WE A 35 L B —
TRBEAI R S AAEFFCE 5 2 Lo o Tz



140 Brm o - T

Im

/4 \I
Gaussian Beam
DOE LINE Beam
Homogenizer shape

4mm x 0.027mm

Fig. 14. Line laser beam by homogenizer.

Fig. 15. Section of hardened steel after line beam irradiation.
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