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*1 DZ125 5€BILFENS
Table 1 Chemical composition of DZ125 alloy powders (w/%)

C Cr Co Mo w Al Ti Ta Hf B Ni
0.07 8.4 9.5 1.5 6.5 4.8 0.7 3.5 1.2 0.01 Bal
~0.12 ~9.4 ~10.5 ~2.5 ~7.5 ~5.4 ~1.2 ~4.1 ~1.8 ~0.02 )

*2 MERBMUERS
Table 2 Chemical composition of alloy powders (w/%)

Cr Co Mo W Al Ti Ta Hf Ni

4.0 3.0 1.0 3.0 2.0 0.5 1.8 0.5 Bal
~15.0 ~13.0 ~2.0 ~11.0 ~5.0 ~2.5 ~6.1 ~1.0 '

R3 BEBRRTRHKEIZSH
Table 3 Process parameters of single channel single layer

deposition test

Sample P/W VJ/mm-s’' Vf/g~min'l
1# 800 2 0.3
2# 800 1.5 0.2
3# 800 1 0.1
44 600 2 0.3
S5# 600 1.5 0.2
o# 600 1 0.1
T# 400 2 0.3
8# 400 1.5 0.2
o# 400 1 0.1

K2y 3E E A OM K SEM 1y, 440l e
SAILAL, HAARAE G LA e 5,
HREULGAMIELS, FEEA > EMRLE, v LUE H
h B A AL

Bl 2b SR T HGEM X S RS oA,
FEN y R OR A, TFIRTZ) 500 nm; B 2¢ R
T RGN SR EE B AL A1 /N 1 K R BR ) T 3k
A SRS ML I LB, EARM p+y Il A

200 pm

K1 s ZUTRRIX R L
Crack of single channel and single layer sedimentary area:

(a) 2#, (b) 6#, and (c) 3#

Fig.1
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Fig.2 Liquefaction crack in heat affected zone: (a) liquefaction
crack, (b) higher-magnification images of the y’, (c, d) higher-

magnification images of the cracks

B3 HIE 2 JZH 10 JZUIRIX A ZL

Fig.3 Deposition zone microstructure of single channel two

layers and ten layers: (a) depositing 2 layers and

(b) depositing 10 layers

&4 DZ125 EERBRIUMEIULER S

Table 4 Chemical composition of crack precipitates in DZ125 repair specimen (v%)

Element C Al Ti Cr Ni Mo w Ta B
y+y' - 6.25 15.94 7.37 36.6 1.61 9.31 10.31 4.46
MC 35.45 1.42 20.94 3.02 32.67 1.62 4.35
M»;Cs 10.92 2.99 491 7.0 43.94 2 6.12 15.6
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4 70 JREOBEM 2L SEM Y
Fig.4 SEM images of 70-layers solidification crack: (a) solidifica-
tion crack in sedimentary zone, (b, c) higher- magnification

images of the cracks, (d) y+y' eutectic in crack internal

570 R AEREUE R M OM A

Fig.5 Characteristics of specimen with 70-layers structure without

cracking: (a) morphology at the top (b), morphology at the
middle, and (c) morphology at the bottom

x5 NR10ERARGTHIUERS
Table 5 Chemical composition of the precipitated grain boundary crack in the 70 layers deposited (/%)

Element C Ti Cr Ni Mo Ta Al Si w (6]
MC 8.67 23.13 2.17 25.79 1.83 34.20 - - 4.21
y+y’ - 17.88 4.24 45.69 1.63 15.98 7.53 1.79 0.64 4.62
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Mo HEZRIIBIER1/ZO0M Kk SEM
Fig.6 OM (a~d) and SEM (e~h) images for the first layer of single-layer and multi-layer sedimentary state samples: (a, e) 2 layers,

(b, ) 10 layers, (c, g) 20 layers, (d, h) 70 layers
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Fig.7 Microhardness of the first layer in the deposition zone
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Influence of Heat Input and Thermal Cycling on the Crack and Microstructure of Laser
Deposition Repair DZ125 Alloy

Bian Hongyou" %, Zhai Xingyue', Wang Shijie’, Li Ying’, Wang Wei', Wang Wei'
(1. Key Laboratory of Fundamental Science for National Defence of Aeronautical Digital Manufacturing Process,
Shenyang Aerospace University, Shenyang 110136, China)
(2. Shenyang University of Technology, Shenyang 110870, China)
(3. Shenyang Liming Aero Engine Co., Ltd, Shenyang 110043, China)

Abstract: The effects of different heat input and multi-layer thermal cycle on the crack morphology, distribution, expansion mode,
microstructure and hardness of the deposition zone were analyzed by laser deposition experiments of DZ125 single-layer multilayer. The
results show that as the heat input increases, the number of low-melting eutectic increases, and the formed liquefaction cracks expand
along the crystal and increase in size. Optimizing the process parameters and reducing the heat input can prevent from producing the cracks;
as the number of sedimentary layers increases, the heat accumulation increases, the cooling rate decreases, the thermal stress increases, and
the solidification crack expands in both the horizontal and longitudinal directions. The interlayer heat is reduced by interlayer cooling to
obtain a single-channel multilayer crack-free structure. In the first layer of the deposition zone, the carbides gradually become round and
the number decreases, and the hardness of the first layer decreases slowly.

Key words: laser deposition repair; process parameters; liquefied crack; solidification crack; microstructure
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