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Fig. 1 Schematic graph and macro-morphology of 25-

layer thin-walled 2Cr13 parts
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Fig. 2 Temperature and residual stress measuring point
location of 25-layer thin-walled 2Cr13 parts
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Fig. 3 Diagram of finite element analysis model meshing
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Fig. 6 Comparison between numerically simulated and
experimentally measured residual stress in the
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8, th T Z AR DURRZE S HeAR 4G 5 T
OAEE, B NIRRT, B LLBEE DURUZ L
BTN, Z s BN I S AR N AN B/ N, Hh T = (a5
B I [, AR SRR v, DU R Z 2 A
B o) REBE REAR AP, T LLZ RS 8E 30 s B, Z 1
1w 7 77 B = 0 T R AR A ASCR B WL TR
25 JZUTRSE U, SR R AN 2%, 2 [l 30
s FORAAR FlL RE fie i, V8 A A vl AR A AN 38 2]
FEBERROR, TR Z s AR BRI T 5k
1, 3 25 A2 (8] 457 B ] n] AR TORR = A A i

PN A7 JZAE R BHE T 210 s B, FRAE 2 ]
{52 B R AS 2] B I8 AR 7 O35

4 %  #

(1) WAAM HLiH 22 2 i BE 1, PG FRIRLEE ith 2%
PR ZE SR A 25 SR EEA W £, T VIR 2
[ F52ER 120 s BUP BE (R E A3 B AR I 7 14 7
i, RWITEREE I W) & 156l b, BT g i A R
TR AT DL B HER MU HL WAAM BRLIE 22 )5 i RE
PFRERARN S 3 A

(2) JZAEER 30 s B IAFR 00 vy, #A a0k
FRIE K, Z RSB IHA 30 s ZERF] 120 s B, #ok
PR 22, IR SR T BT A b DR Ut 22 ) 45 P
30 s B hIn s i ) 4k e 3 22 S T e 2 1]
15 B8 Bsf ] A D LARR A

(3) 30 24 S J2 (1] 457 BR s [i) P R ARG UL R 2 PR
AP T, R AE R IR KT 210 s B, £
FIEA )22 [R] 45 B I (R e AS 32 B S R ARG 0L ) R RICORS . &5
G2 FE I RCRNUTRZ P ERER AR 7, B IS 4
il & B IE 25 )2 2Cr13 RE (A, A7 A — AR Huds
A I8 1 J2 [R5 B e TE), ey s 3 1Y) 2 TR 45
BAIRHEIZE 120 ~ 210 s 22 [A].

S 3k

[1]1 2= W, TAK, k54, 5. TC4 k& 4 Byl il & 2 4

SURFAE [T]. #1492741, 2018, 39(12): 37 - 43.
Li Lei, Yu Zhishui, Zhang Peilei, ef al. Microstructural character-
istics of wire and arc additive layer manufacturing of TC4 com-
ponents[J]. Transactions of the China Welding Institution, 2018,
39(12): 37— 43.

[2] REVLE, Wkife, pk 4%, 55, s ol B i O T DUIR S AE i s
Tl v N AT (7] s HIEEOR, 2015, 24(23): 80 — 85.
Xiong Jiangtao, Geng Haibin, Lin Xin, et al. Research status of
wire and arc additive manufacture and its application in aeronaut-
ical manufacturing[J]. Aeronautical Manufacturing Technology,
2015, 24(23): 80 — 85.

[3] LiC, Liu Z Y, Fang X Y, et al. Residual stress in metal additive
manufacturing[J]. Procedia CIRP, 2018, 71(6): 35 — 37.

[4] FangJ X, Dong S'Y, Wang Y J. Residual stress modeling of thin
wall by laser cladding forming[J]. China Welding, 2017, 26(3):
34 -38.

[5] Mukherjee T, Zhang W, Debroy T. An improved prediction of re-

sidual stresses and distortion in additive manufacturing[J]. Com-


http://dx.doi.org/10.12073/j.hjxb.2018390294
http://dx.doi.org/10.12073/j.hjxb.2018390294

52

B &

i % 40 %

[10]

(1]

putational Materials Science, 2017, 126: 360 — 372.
Mukherjee T, Wei H L, De A, et al. Heat and fluid flow in addit-
ive manufacturing-part Il : powder bed fusion of stainless steel,
and titanium, nickel and aluminum base alloys[J]. Computational
Materials Science, 2018, 150: 369 — 380.

Mukherjee T, Wei H L, De A, et al. Heat and fluid flow in addit-
ive manufacturing-part I: modeling of powder bed fusion[J]. Com-
putational Materials Science, 2018, 150: 304 — 313.

Zhao H. Effects of interpass idle time on thermal stresses in multi-
pass multilayer weld-based rapid prototyping[J]. Journal of Manu-
facturing Science and Engineering, 2013, 135: 1 — 6.

Zhao H, Zhang G, Yin Z, et al. A 3D dynamic analysis of thermal
behavior during single-pass multi-layer weld-based rapid proto-
typing[J]. Journal of Materials Processing Technology, 2011,
211(3): 488 — 495.

Zhao H, Zhang G, Yin Z, et al. Three-dimensional finite element
analysis of thermal stress in single-pass multi-layer weld-based
rapid prototyping[J]. Journal of Materials Processing Technology,
2012, 212(1): 276 — 285.

Lei Y, Xiong J, Li R, er al. Effect of inter layer idle time on
thermal behavior for multi-layer single-pass thin-walled parts in
GMAW-based The

additive manufacturing[J]. International

[12]

[13]

[14]

[15]

[16]

Journal of Advanced Manufacturing Technology, 2018(96): 1355 —
1365.

W% 5. FT CMT BYASEE B9 1 IS A7 il 3 TR BE 3 L N 137 e
AT ZBEE [D]. B at: B atEL TR, 2017.

B A4 CMT HUIRNE M R IR 3 | 1 03 Bt
{ELRBEAY [D]. 95t BRI TR R, 2018.

Ge J, Lin J, Fu H, ef al. A spatial periodicity of microstructural
evolution and anti-indentation properties of wire-arc additive
manufacturing 2Cr13 thin-wall part[J]. Materials & Design, 2018,
160: 218 — 228.

RF, TS, ML, 2. CRH2A BIZh 441 5% rhiR 4 A5
BRARDE ST A BROGEL [J]. &2 JB273E, 2014, 50(8): 944 — 954,
Zhu Ruidong, Dong Wenchao, Lin Huaqiang, et al. Finite ele-
ment simulation of welding residual stress for buffer beam of
CRH2A high speed train[J]. Acta Metallurgica Sinica, 2014,
50(8): 944 — 954.

7245 A, Q345/2Cr13 WS Mk R L B2 A IR JT 447 [D]. &
P EPRKRAE, 2012.

F—1EER/ AN w0, B, 1995 A, mit. FEAE T
] A HL S A4 ]38 . Email: wuyuezhiqian@163. com
BEEERN: KT, B, Z4%. Email: yplei@bjut. edu. cn


mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:wuyuezhiqian@163.com
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn
mailto:yplei@bjut.edu.cn

