®oE H3Wy o OH & % Vol. A21, No. 3
19944 3 H CHINESE JOURNAL OF LASERS March, 1994

L, PR AS 65 ARBOR 3R 1 Y AL AL PR G 1Y)
RIZRAR N )

SR

(RUREK LN REHBTE, A 430081)

ME RAFABROZERFIEEMLZ EXT DREFEAMNEKROBLLERTRER
RENFEBREN S BRENERSHEBRTREREKHM M X . ROHEBXTEXTH
MREARE . A SHARKREEN A ERXAE /D, BEBANA.

xWiE BA/NS,BOEREHEL, DEREREH

SREAER ZAXRERSERM A KEVRSVG, RABOCR R LA E TR
AATEALE. Hik, EF AN ERREE LA EE R AR ETIHR R, R
BERERBRNN, MXMEFBREAEEEW. B ERE, ZNSREH LG HEEE R
R, A SHE N SRE, BRBENAERRN N AEE X WHET TR SREVFEREMN
B,

i
600+

400

T

2001

1

VLA

Stress (N/mm?)

Stress (N/mm?®) ‘

no

melting zone

A

/L

}
{
I
1

0 01 0.2 03 04 o5
Distance from surface (mm) 1% sample 2%sample

Fig. 1 Profiles of the residual stress distribution for two Fig. 2 Average residual stress in the surface layer for
samples. The stress js pcirallel to the treated two samples. A perpendicular to the laser
surface and laser scanning direction scanning direction; B parallel to the laser

scanning direction
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Table 1 Laser treatment conditions and melting pool size

Sample Power Scan velocity Focus Step
| 1.5 kW 2 m/min —10 mm 0. 72 mm
2% 1.5 kW 30 m/min 0.0 0. 23 mm
Sample Surface width of melting pool Surface overlapping width Melting pool depth
1* 1.5 mm 0.78 mm 0. 25 mm
2% 0. 34 mm 0.11 mm 0. 15 mm

Surface Resiolual Stress of Martensite Stainless Steel Treated by LSM

Cai Weiping
( Materuls Department, Wuhan Fron and Steel Unwersity, Wuhan 430081)

Abstract It is demonstrated that the residual stress in the furface layer of martensite
stainless steel treated by laser surface melting (LSM) is not always compressive under the
condition of extreme multi-pass laser scanning. The sign of the residual stresses depends on
the relative size of melting pool to overlapping zone. When the surface width of the
overlapping zone is larger than half of surface width of the melting pool, there exists
obvious compressive stress in the surface layer, otherwise, too small overlapping zone will
result in surface tensile stress.
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