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Application of Laser Processing Technologies on Turbine Blades
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Abstract With different laser processing technologies such as laser alloying, laser repairing and laser solid solution
strengthening, two kinds of steam turbine blades with 2Cr13 and 17-4PH are hardened and repaired. Before and after
hardening or remanufacturing, the microstructures, microhardness, residual stress, wear resistance, anti-corrosion
and anti-cavitations properties are measured. The results confirm that laser processing technologies could be applied
to strengthen and repair turbine blades.
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Fig. 2 Metallurgy structure. (a) 2Cr13 base metal; (b)laser alloying layer
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Fig. 3 Laser alloying layer. (a) SEM; (b) XRD analysis
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Fig. 6 Superficial morphology. (a) Base metal morphology; (b) after laser alloying
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Table 1 Hardness distribution of the blade after laser strengthening
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Fig. 8 Precipitated phase. (a) On the ferrite; (b) on the martensite
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Fig. 10 Superficial cavitation morphology. (a) 17-4PH base metal; (b) after laser strengthening
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Fig. 11 Laser direct metal deposition system
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(¢) remanufacturing layer

031403-5



49,031403 MM SYBIZHRE www. opticsjournal. net

P13 2 IBORE I Y s s il £ A rp R R S

T J2 00 T B B2 AE 800 HV,, L E R R % Mo i i Y
WEFMMEN K, BERK T EEER, i TrER %
BB R O R E e £ 0
T G — 247 7 — T 2 85 9 T X 2 a0
§
5 4z B W10 20 30 40 50 60

Depth
DI & i o o =i T A | B R S N T A R

L ST
17180 A 4 A 490 B 2 T BB 5 1. 8
AT, 4 PR B S R B AT . 1A
B £ ot 00T 4050 A 7R AR B 58 D 5 532 5 M A G 00 10 507 T
S B 9 5 5

2) AT BB 56 A 5 6045 4 I A T 52 TG 00 8 1 51O B0 0 A J2 P T
1.8 . B FEACT AO0HV,.. » FLYR L 22 615 sl 22 J2 5145 W6 52 61 e 6 B0 26 70 9 2
R L BT T 17511 P ACRET AR 10 FCC 55K 9 e Cu S35 LA A

3) OGS 525 76 407050 AL LSBT 0B I 55 BB B 2 57
BT DMD H R 90O 15 520 HH AR GE FIF I J R 52 R 25 9206 4 4 T B3 5
T

L5 RO 85 R T BIB9S BRAE ) OB A AR R 55 R 5 4 B HE
85 5 B M #9005 S O 1A e B 2 22 MO £ MO 9 52 e 52 B 1 2 15
BT

and laser alloying layer
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