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Study of Surface Mnaificaticr: by Pulse Laser of Ductile Iron
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Abstract Pulse laser with two-dimensional lattice distribution by optical transformation., was used to modify surface
processing for ductile iron. The surface roughness of modified sample and original sample. modified layer depth.
micro-hardness distribution and abrasion resistance were measured. On the condition of ensuring surface roughness

(not melting or little melting) , the modified layer depth increased with pulse time. The wear resistance experiments

showed that the wear resistance of ductile iron modified by pulse laser was increased by 1. 8 times.
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Fig. 1 Little melting figure treated by a single pulse laser
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Table 1 Energy, pulse width and meodified depth

Optimizing energy
/depth/J «+ mm™’

Energy Pulse Depth
/] width/ms  /mm

No.1 8.8 4 <C0.02 <(8.8/0.02
No.2 <11.2 12 <C0.10 <9.2/0.10
No.3 <<1L.6 20 <<0.16 <C10.2/<C0. 16
No. 4 <12.4 24 <0.22 _~.<11. 0/<<0. 22
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Fig. 2 Surface figure treated by a single pulse laser
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Table 2 Effect on surface roughness of sample by laser modification
Original surface (R,) Modified surface (R,)
Samples
No. 1 No. 2 No. 3 No. 4 Roughness No. 1 No. 2 No. 3 No. 4 Roughness
1 a 0.74 0.74 0.77 0,77 7 1.28 0.8 0.96 1.12 6
1 b 0. 49 0.44 0. 39 0. 46 8 1.16 1.24 1. 28 1.27 6
2 a 0.69 0.57 0. 82 0.68 8 1.27 0.9 1.49 1.40 6
2 b 0. 35 0.51 0.57 0. 47 8 1.05 0.71 1.19 0.98 7

Note;Measuring at different site in a surface. 1 and 2 refers to 2 kinds of samples with different chemical composition; a and b refers 10 2

surfaces of one samples.
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Fig. 3 Hardness profile along modified depth

1.20+003 - pylse 5

LEGEND

, 1.00+003 = Node 144:Temperatures
£ 8.00+002 -

g

2 6.00+002 -

5

£ 4.00+002

2.00+002 _J
0 T T T — 1
0 1.60+000 3.20+000 4.80+000
8.00+001 Time/s

A4 BBERUBLRNERHHEEIER

Fig. 4 Effect of pulses on temperature at a site
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Fig. 6 Microstructure along modified depth

B 6 2 BRI A BOGHE 3R T B 2 1 8 S
EREIMNEHRAS LR KA MAERT MER
mE). BARXMAREEFEABRN AL,
AR, BMEHWRHRIREMBH SKE, A
AERHEE. ERURHATHE“FR"HSH,
MEREGHA T (B 6 LHFERGTRHA. H
6“4 BR R A g R W 9R AL I3 R — L E T
BEN KRN, MUK LR LA 200 pm Bl L,

3.5 WENRE
RAR 1P No 4 BREMTSHAERNSE
TR AL B R 5 40 5 N R BG40 2 AR AL
BHEHATERRE. ERREXTFOTHAR, XK
HRIITE 3.
RI3 ADHRMNBRABER(ShE)
Table 3 Wearing experiment results of AD (after 5 hours)

Original .. Laser
- Original
weight treatment
Weight of sample /g 11.8366  11.%338  11.8328
Losc weight /mg 2.8 1.0
Slot width /mm 1.925 1.54
Slot depth /um 20 16
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Fig. 7 Wearing surface profile

(a) origin surface; (b) laser treatment surface
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