H31% H5H IS S Vol. 31, No. 5
2004 4£ 5 A CHINESE JOURNAL OF LASERS May, 2004

NXERE: 0258-7025(2004)05-0626-05

BB T3 S B B BB 5%
HER', 8O%, KA

CHEPRBERFEEHEARERESELRE, #d RN 430074;° R T REHEN AR, =8 BH 650093)

BE BOCPUCEN RS . S BOEME R X8 T4 0 F e, B 1k 35 F8 46 1k 1 53R 18 95 5 A Sk 78 R 6 70
INEAENERRE, KPR, RE B T AR50 FE R 86 B 3R 6 R & & AL B, 7T LA B0t
e T TR 5 I RS R BT R A AL TSR . D WAL IAE RS 8 H R UK AL B AL R R B TS 8Ok fE B %
S0 B T 2 40 2 T4 9 0 55 o AR 32 P T 3 SRR BB, TT DA S 5 TS 2 R R R UR R AL 3 1 R R R, B, R X R
PULEREGREBHHETETUHEMFBARMENBRSREY. RET A FRPOERT S, A
FABOC AL PR B B L T B T R IE ] . AR AR KXY, A B R BFEDLRRPEE, AHEBE RIS
FL IR RETE W 5 M A5 B R B S B AL .

KER  BOLBA WOBHSL IR E 5 WO 5 ¥ B EAE R AR R oL B

mESFES TN 249;TG 156. 99 XHIRIRE A

Protection and Simulation of the Boundaries of a Workpiece of
Laser Heat Treatment
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Abstract In the application of laser heat treatment, when a laser beam is nearthe boundaries of a workpiece, it is
important to avoid the melting dissolutionof the boundaries and obtain the satisfactory heat treatment. The
experimentalresults indicates that designing the diaphragm in terms of boundaries’ shape ofa treated workpiece and
then putting the diaphragm in the proper place, may avoidinjuring of boundaries effectively and obtain the treatment
result with highquality. In order to simplify the research of heating action, treated material isusually regarded as the
continuous medium whose thermal physical parameter isconstant. Moreover, when the boundaries of the treated
workpiece are composed of the boundaries of intersectant planes, the appropriate image heat source can beused to
deal with the problem of boundary. Therefore, instantaneous temperaturefield near the boundaries can be obtained
satisfactorily by a semi-analyticnumeration of temperature field of laser heat treatment. To sum up, a simplemethod
for boundary protection is proposed and proved by a semi-analyticnumeration of field of laser heat treatment in this
paper. Results indicates thatchoosing the proper protective width of the boundaries properly, not only canprotect the
boundaries effectively, but also can obtain the hardening band witheven depth near the boundaries.
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Fig. 1 Diaghragm setup for boundary protection of
laser heat treatment
(a) laser scan direction perpendicular to the boundary;
(b)laser scan direction parallel to the boundary;

(c)scan treatment for a rotating workpiece
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Fig.3 Two coordinate definitions for study on boundary protection

(a) scan direction perpendicular to the boundary; (b) scan direction parallel to the boundary and near the limbic angle
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Fig.4 Comparison of simulation intensity distributions using different elements of light beam overlap
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Fig.5 Curves of temperature of treatment strip center

vs depth for different protection width Ax
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Fig. 6 Simulation results for right boundary protection
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Fig. 7 Simulation results for left boundary protection
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