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ABSTRACT: The work aims to study the effect of deposited speed on the microstructure and microhardness of IC10 cladding
layer and analyze the characteristics of interface combination. The filling welding of the vacuum electron beam welding (EBW)
method was used to repair the nickel-base single crystal superalloy. The OM image of the cladding layer was observed by
XJP-2C inverted optical microscope. The distribution of elements in each region was determined by energy dispersive spectros-
copy (EDS). The microhardness of the joint was measured by 401MVD digital microhardness tester. The results showed that the
regions of equiaxed crystals and diverted dendrite appeared in the upper region of the cladding layer. When the deposited speed
was 220 mm/min, the left side of the center line at the bottom of the cladding layer was columnar crystals with the same orienta-
tion, and the right side was equiaxed crystals. When the deposited speed increased to 300 mm/min, the bottom equiaxed crystals
were all replaced by columnar crystals. When the deposited speed was 220 mm/min, the microhardness values of the cladding
layer and the matrix zone were basically the same. The minimum microhardness value of the cladding layer appeared when the
deposited speed increased to 300 mm/min. In conclusion, with the increase of deposited speed, columnar crystals in bottom sec-
tion apparently grow while equiaxed crystals obviously decrease and finally are all replaced by columnar crystals. Meanwhile,

the microhardness value of the cladding layer shows a decreasing trend. Besides, when the deposited speed is 260 mm/min, the
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bonding surface achieves good metallurgical bonding.
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Tab.2 The repair process parameters
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Fig.1 The cross-section macroscopic morphology of
cladding layers at different welding speeds
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Fig.2 The low magnification microstructure at central constituency of the cladding layer at different welding speeds
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Fig.3 The microstructure of the central area of the bottom of the cladding layer at different welding speeds

b TR PR HIVE A, I E P i AR
WA B B 5 A0 B[, 45 SB[ AR 48, A4
AR A, R DR FE A3, A T2 RS )
SRR BT O, T B ANE AR K AR RO

B DO AR B, r O A ) A 3R P B I
[ 5 2 30 38 o6 B Ty ) 11 25 S BEOR BRI, rpuC R ZE
IRERSE TR T (001 ) Jria), i HC £k A5 IR
BREEJT M AR (001 ) Jrin e, {1k DR E
FERBEIN, v 2 A MAER S R A K Dy kT (001 )
D5 1), T A AR S A AR K AR S (001 )
Ty L. £5 b, 38 YA RGO AT DS B 2
JEE A0 HR AT B TR AR A B B D AR R AR
S| ITITI S ST YAl AN o 4 N (E R 1 2 VN Y SO R o S )
FEAR—E,

YU EE Sk 260 mm/min 9 5 T %6 X SEM K55
LR 4, AT LR SRS 12 B A R & BZLEL
FLIRAEBLRE , FOm s Bl T RIS . HUUEEE N
260 mm/min B EARIX 55 X EDS 4347 WK 5. AE
Sb Al RUE Y, FER X AUEE X T R i 4],
2 1 ], GH4169 JR22H )L AREH Fe ouEK,
RPREH Co LR, MKEZHHELT Fe TR, i
R T Co J0FE, HIEET Fe MRS R TR
i Fe JLE SR, WHEIET Co JLEM T RILTIRIA
o Co LR . AN Fe, Co JCETEM XA 7E1E
PR, U AR AR S a8 A R

100 pm

K4 FLmLX SEM B S
Fig.4 The SEM morphology of the Interface selection
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Fig.5 The picture of the EDS analysis of the matrix
and repair area
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