FHEHA FasE Ho
- 118 - SURFACE TECHNOLOGY 2016 4F 02 A

& @ B ALR 4 fiE AL

WML EHEN—HERRZESES
FREB/LG MW

WY, BE°, XBF', 2R, K/ FERE', ', WET
(1. PERNSRSERET, I 110016; 2. SRIBPMN IBEEHESERAT, 5B 550012;
3. [BIVEAREH BEEEAT, IB/IVE 150046)

i E: BE ARBIAKESHET T @5 E & EESE DZI2SL L@ B meEs 2R, A

DZ125L /’\/»\1&4Tt’)\:y‘x%/ki3‘€ VAL BH A B0 kR BTN K B T8 ey R m AT 5 A 22

JE ., 5 BRI e R AF — A AT R B R RMAL(OM) 28w F 4 (SEM) X S & A7 4

(XRD) ¥ F B AR R 4EM, R L5452 HBRYZANEATELE DAL, 2K KILER+0 )

BT R BB RIRERA AR A AR 60% , XRD 247 & MK K L5 R A )G, A

2R BT TiC A2(Cr,Mo),,Cs a0, B35 AT RN, BB A B @SR EE % Ti. Mo, W, Cr.C
FAE,FATREBNS, E—FAFT HELHEFGEHS, BIKNKEEBRLT E2XE 6L

WAL LR A R T EBOR, PR T B SARBEAE, i @I BONK S T T AR KA E T

ﬁ/ﬂ.n/a/\/\éﬁ‘ﬁ‘éwﬂﬂo

KR, TaBRE; 5864 BLE5S; B8; Ri; XRD

FESES . TG174. 445 ERARINED: A XEHS: 1001-3660(2016)02-0118-06

DOI; 10. 16490/j. cnki. issn. 1001-3660.2016.02. 018

Influence of Micro-arc Carburization on the Surface Recrystallization

in a Directionally Solidified Superalloy

XIE Guang', WU Lei’, ZHENG Wei' , PENG Jian-giang’ , ZHANG Shao-hua',
LU Yu-zhang', SHEN Jian' , XIE Yu-jiang'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. Guiyang AVIC Power Investment Casting Ltd Co. , Guiyang 550012, China;
3. Harbin Turbine Co. Ltd, Harbin 150046, China)

ABSTRACT: Objective To investigate the control effect of micro-arc carburization on the surface recrystallization (RX) of a di-
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rectionally solidified superalloy DZ125L. Methods After being deformed by shot-peening, the DZ125L samples were carburized by

micro-arc carburization with graphite bars. And then they were heat treated with those samples that were shot-peened directly. Mi-

crostructure was characterized by optical microscopy (OM) , scanning electron microscopy (SEM) , and X-ray diffraction (XRD).

Results Compared with surface recrystallization produced by direct shot-peening, the depth of surface recrystallization after micro-

arc carburization combined with shot-peening accounted for only about 60% of samples without micro-arc carburization. The XRD

analysis indicated that plenty of TiC and ( Cr,Mo),;C; were formed on the surface layer of alloy after micro-arc carburization treat-

ment. Enrichment of Ti, Mo, W, Cr and C was found by energy dispersive spectroscopy (EDS) analysis on the surface layer of

carburization treated samples, which further indicated that plenty of carbides were formed. These carbides retarded the migration of

RX grain boundary. Furthermore, micro-arc carburization strengthened the surface layer of alloy and the carbides covered the sur-

face of the alloy, which made the deformed layer become smaller and suppressed the RX nucleation on the surface, and resulted in

the smaller RX depth finally. Conclusion Therefore, RX can be suppressed effectively by micro-arc carburization treatment.
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Fig. 1 Schematic of cutting of carburization samples
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Fig.2 XRD pattern of surface of carburization samples
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Fig. 3 Cross-section microstructure of samples prepared by mi-

cro-arc carburization; a) SE image, b) BSE image
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Fig. 4 Element distribution measured by EDS on the cross-section of carburization sample :

a) scanning region, b) C, ¢) Mo, d) Al, e) Ti, f) W, g) Cr, h) Ta, i) Co, j) Ni
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Fig. 5 Comparison of recrystallization depth between carburiza-
tion+shot-peening and shot-peening samples after solution

heat treatment at 1220 °C for 2 hours
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Fig. 6 Micrograph of recrystallization; a) carburization + shot-

peening, b) shot-peening
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