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Fig. 1 Mesh model
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Fig. 2 Thermo-physical properties of H13 steel
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Fig. 5 Thermal cycle curves with different scanning lengths
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Fig. 7 Weld pool profile
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() BHEHEKE N 6 mm B, fe = iR R 138
12 576.1 C ¥R B STEM 3 115.6 C, K%
N 20.9 %; HBHEFKE R 8 mm B, & &R E L
16.9% M KR 2 567.9 C #KF| 3 002.2 C;
MRS 10 mm B, F Sl 2 562.5 C 4
KF 2870.7 °C, HEKF N 12.0%.

(2) VA=A R K B I A B L A TR
I G0 BT IR R AR T N, AR R A
IS s A FE B K 30 32, 1%; XA
RIYFEMIR Z, F- R 3R 27, 1%; XHE 58 152
M/ IN, SRR 3R 13, 5%.

(3) R 72, KRS 6 mm B,
555 R ETRE T 3 115.6 °C (%3] 2 881.51 °C,
BRI T Z2 3B A AER R I, H 58 A
EEERYGOERET AN (TP NN E SET TN AT R

S 3k

[1] Ding X, Wang L. Heat transfer and fluid flow of molten pool dur-
ing selective laser melting of AlSilOMg powder: simulation and
experiment[J]. Journal of Manufacturing Processes, 2017, 26: 280 —
289.

[2] Cheng B, Shrestha S, Chou K. Stress and deformation evaluations
of scanning strategy effect in selective laser melting[J]. Additive
Manufacturing, 2016, 12: 240 — 251.

[3] Shi X, Ma S, Liu C, et al. Parameter optimization for Ti-47Al-

2Cr-2Nb in selective laser melting based on geometric character-
istics of single scan tracks[J]. Optics & Laser Technology, 2017,
90: 71 = 79.

[4] Denlinger E R, Pan M. Effect of stress relaxation on distortion in
additive manufacturing process modeling[J]. Additive Manufac-
turing, 2016, 12: 51 — 59.

[5] LiY, Gu D. Parametric analysis of thermal behavior during se-
lective laser melting additive manufacturing of aluminum alloy
powder[J]. Materials & Design, 2014, 63(2): 856 — 867.

[6] Wul, Wang L, An X. Numerical analysis of residual stress evolu-
tion of AlSi10Mg manufactured by selective laser melting[J]. Op-
tik-International Journal for Light and Electron Optics, 2017, 137:
65— 78.

[7] Hussein A, Hao L, Yan C, et al. Finite element simulation of the
temperature and stress fields in single layers built without-support
in selective laser melting[J]. Materials & Design, 2013, 52(24):
638 — 647.

[8] Hu H, Ding X, Wang L. Numerical analysis of heat transfer dur-
ing multi-layer selective laser melting of AlSi10Mg[J]. Optik-In-
ternational Journal for Light and Electron Optics, 2016, 127(20):
8883 — 8891.

[9] Gu D, He B. Finite element simulation and experimental investig-
ation of residual stresses in selective laser melted Ti-Ni shape
memory alloy[J]. Computational Materials Science, 2016, 117(6):
221 —232.

[10] Tang T, Felicelli S D. Numerical analysis of thermo-mechanical
behavior of laser cladding process[C]//TMS Meeting & Exhibi-
tion, 2014: 211-218.

[11] Chen J, Xue L. Laser cladding of wear resistant CPM 9V tool
steel on hardened H13 substrate for potential automotive tooling
applications[J]. Materials Science & Technology, 2010(10): 2459 —
2470.

[12] LeeY S, Zhang W. Modeling of heat transfer, fluid flow and so-
lidification microstructure of nickel-base superalloy fabricated by
laser powder bed fusion[J]. Additive Manufacturing, 2016, 12:
178 — 188.

[13] Pinkerton A J, Li L. Direct additive laser manufacturing using
gas- and water-atomised H13 tool steel powders[J]. International
Journal of Advanced Manufacturing Technology, 2005, 25(5-6):
471 —479.

E—EER N B, B, 1993 4E AR, B4, EEMN
SRR E AR O A 136 05 E 4T, Email: tq_switu
@163.com

BIEEERN: BR#s, <o, YT, Email: simweld@163. com


mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:tq_swjtu&lt;linebreak&gt;&lt;/linebreak&gt;@163.com
mailto:simweld@163.com
mailto:simweld@163.com
mailto:simweld@163.com

