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Laser Additive Repairing Technology of Aluminum Alloy Wheel Hub
Zhang Mingming', Liu Jing', Gao Yuyang®, LU Yunzhuo®,Lu Xing*,Wang Yongzhe’
(1.CRRC Dalian Locomotive & Rolling Stock Co., Ltd.;2. School of Material Science and Engineering,
Dalian Jiaotong University; 3. Institute of Advanced Wear &. Corrosion Resistance and
Functional Materials, Jinan University)

Abstract ;: Taking 2A14 aluminum alloy wheel hub as object, the crack damage was repaired by laser additive man-
ufacturing technology using AlSil0Mg powder, and the laser additive manufacturing process was optimized. With
the laser power of 2 800 W, spot diameter of 3 mm, powder delivery rate of 10 g/mm, the lap rate of 30%, the
scanning rate of 480 mm/min and the thickness of the substrate of 10 mm, the internal microstructure of forming
specimens is the most uniform with desirable quality and printing effect. Repairing area of 2A14 aluminum allo-

ying wheel hub is fully filled, which exhibits smooth surface without obvious cracks and porosities after process-

ing, meeting the usage requirements,
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Tab.1 Chemical composition of AISil0Mg aluminum alloy %

wp
Si Cu Mg Zn Mn Sn Pb Fe Al
8.0~ < 017~ < 02~ < = 0~

7

i

10.5 0.3 0.30 0.30 0.5 0.01 0.05 1.00

K 1R 26 3% by =X 0O 1S B i i A& (RC-YLS-
6000) , it %5 6 kW (G LR SO A%, 76 4l U ) PR 4 7
FhnT. FIA Leica 1621-G10 B 2% i 13 45 F1 ZEISS
THMA B4 i i B2 00 £ X AE oW &5 4, filf | HV-
1000A BY I o B B T+ % B 1A 35 A7 I8 il 3 I 3K
FARBLIR I UTM5105 BLHL 77 RE IR IS HL - #E 4T .
nZk# %% 2 mm/min,
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Fig.1 Macromorphologies of LAM specimens with different

powers

2 P =2 800 W I, B 525y BE L, v BE AR E L O HLAR T
FaE O, 24 P=3 000 W i, BARFRMDOGH HARE
SE HL R R B AN TE RS R, . P =2 800 W I
B W S B A S R RO T %

P 2 EIEARJEIE R 10 mm OB TR K 2 800 W,
HHEE AR 3 mm, KR H AN 10 g/mm, 45K H
30 % B o AN [m] i 4 4 B A T A R B L. T LLER
HE o B A R R L T O O T R LUZ R 1Y
NI S50 B2 WA B /N . A2 T 300 7t o A T) A 4 4 i 6
TR 7 TR B0 25 A K R B T o T A Sk AR 2
[F) B TE B, F DRI HOG B R AT A R AR
IO B A, HBA B S 1 2SR LB e A . (R
S MR 720 A1 600 mm/min B, IR FE R R B
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Fig.2 Macromorphologies of LAM specimens at different

scanning rates
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Fig.3 Morphologies and EDS results of LAM AlSil0Mg alloy
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Fig.4 Tensile stress-strain curves of AlSil0Mg alloy
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Fig.5 Morphology of laser deposition repairing specimen
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Fig.6 Interface microstructure of LAM AlSil0Mg aluminum
alloy and 2A14 aluminum alloy
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Fig.7 Cracks and reparing on aluminum alloy wheel hubs

(b) #8452



WA SRBNEOCN M B T Z05E

KHIE A

(b) B3R a 5
B8 ZMAMMGE IR T ERLLATR

Fig.8 Morphologies at the crack after laser additive
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repair processing
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