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4.2, V:1.1, S:0.02, P.0.017, XBER 451 10 mm X 10 mm X 60 mm F 25 mm X 25 mm
X 25 mm,ZEJIR X 18 mmX 18 mmX 200 mm, &M IR 1K ¢58 X 25 mm, HEEH 1.5
mm J% 2.5 mm Ffr, REHERE R = 0. 8um, XM J] RAY R ALERE: 870 C,3.5h,
740 'C, 6 h Ek{kiB &, 1280 ‘Ci®,560 C,1 h =X [E k.,

BHEE B . 199548 11 A 30 B WRIBSGRAS + 19964 4 A 8 H



1122 ‘o & ¥ *x 23 %

2.2 {BHZ
RELZAZAMERGVRREAULERN KB HI-4 & 1500 W T B{# CO. LR

I, AEMMEMATZEUAE LEKERY 5 mm, HHELH.
Table 1 The technological parameters and the depth of strengthened layers

Sample number 1 2 3 4 5 6 7
Power (kW) 0.8 0.8 0.8 0.8 0.8 1.2 1.2
Scanning velosity (mm/s) 1.7 2.1 2.7 3.4 4.3 3.4 43
Layer depth(mm) 1. 30 1.05 0.70 0.30 0 1.73 1. 73

Sample number 8 9 10 11 12 13 14 15
Power (kW) 1.2 1.2 1.2 1.5 1.5 1.5 1.5 1.5
Scanning velosity (mm/s) 5.4 6.5 B.3 5.4 6.5 8.3 10. 2 10. 3
Layer depth(mm) 1. 52 1. 30 1. 08 1. 80 1.68 1. 50 1. 30 1. 15
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EMEETINFAEERIE KA. HEH 3.5 mm,2FE K 800~ 1000 W, Hi#i# & 0. 2~1.8 m/
min, ff EVIHI T BB, ERQTDHHEBRERME: RAELR 3.5 mm, BIEH 2 mm
MR ETH ThE R 1000~1200 W, T B % 0. 5~ 1.8 m/min, A | Fi7R.

(@) (») (6]
Fig- 1 Cutting tools
{a) saw blade blaner tool; {4) excirele lathe tool; {c) planer 1ocols
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Fig. 2 Martensite of the phase transformation region
(@) morphology of martensite, 50000y (5) acicular marensite, S0000X ; (c) lathed martensite, 60000
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Fig. 3 Distribution of microhardness Fig. 4 Distribution of the residual strees of the laser
in sample No. 13 strengthened layer (the diameter of the laser
beam is 3 mm)
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Table 2 Wear condition of steel tempered at different temperatures”

Not tempered Tempered at 560 'C Tempered at 640 C
Sample b (mm) ¥ (mm?*) b {mm) F (mm?') 5 (mm) I (mm?)

Conventional quench and temper 6. 17 9. 787
Sample No. 6 3.97 2. 607
Sample No. 7 5. 02 5. 271
Sample No. 8 4. 71 4. 902
Sample No. 11 4. 35 3. 430 3.97 2. 607 2.96 1. 081
Sample No. 12 4.71 4. 354 4. 33 3.383 3.17 1.327
Sample No. 13 4. 86 4.783 4. 56 3.951 3. 34 1.552

* b represents the width of granding crack, V" represents the volume of grinding crack.
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Fig. 3 The morphology of wear chips (1000 )

{a) yuenched commonly ;: (5) laser strengthened laver; () tempered at 640 C
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Table 3 Results of cutting experiment of excircle (end plane) lathe tools

Conventional 1 kW 1 kW 1.5 kW 1.5 kW
Technological parameters
guench then temper 0.2m/min 0.5 m/min 1.0m/min 1. 8 m/min
No temper 800159)
Tempered at 560 C 29(58) 116(234) 84(167) 22(4%5) 3(19)
Tempered at 600 T 88(174)
Tempered at 640 C 92(186)

* In the table data in or out of brackets are the workpiece number out with excircle and end plane lathe tools once

ground.
Table 4 Number of saw bladers cut with a planer tool once ground*®
Conventional quench Laser quench Laser quench then l.aser quench then Laser quench then
then temper temper at 560 C temper at 600 C temper at 640 C
3000~3600 14000~16000  16000~17500 18000~19050 19500~20100

* The material of the saw blader is 15 steel.
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Wear Resistance of Laser Strengthened High Speed Steel and
Cutting Property of the Tools

Chen Chuanzhong Yu Huijun Zhu Ruifu Zhou Xianglin
Yu Jiahong Wang Shiqing
(Shandong University of Tecknology, Jinan 250014)

Abstract In this paper the structure and wear resistance of laser strengthened W18Cr4V
high speed steel are studied, and the cutting property and failure form of the tools are
discussed. The test results indicate that the properties of the laser strengthened layer have
been improved greatly compared with those of the steel and tools heat-treated commonly.
The hardness can reach 1000Hvq,. The toughness of laser strengthened layer is also
improved remarkably, and the wear resistance is increased by 2~8 times. The service life
of laser strengthened cutting tools of high speed steel can be prolonged by 2~5. 7 times than
the non-laser-treated ones.

Key words W18Cr4V high speed steel, laser strengthening, wear resistance, tools, cutting
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