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Fig.1 Cross section of liquid-cooling cold

plate model
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Table 1 Size parameters of different liquid-cooling cold plate model

15 AT Gt 5 HEARFERI A% /mm

1# (Joxim) =
(AL 0 R ) 1
34 1
44 1

54 0.8

6 1.2
T# 1
8# 1

FEARTE B /mm | R 1 TR /mm
6 8
4 8
2 8
6 8
6 8
6 4
6 6
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Fig.2 Heat dissipation performance test
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Table 2 Simulation results of heat dissipation performance

5 AR G5 IR /°C

1# (ToiE#y) 87.02

24 S T N REZH ) 74.6
3# 76.6

4 83.68

S# 76.48

o# 73.42

TH# 73.08

8# 74.06

22 /C HOAERESETY /%

60.02 =

47.6 20.69
49.6 17.36
56.68 5.56
49.48 17.56
46.42 22.66
46.08 23.23
47.06 21.59
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Table 3 Liquid-cooling cold plate test pieces with different cylindrical surfi-sculpt and related

process parameters

Bk Jni 14 EEfi

s | HE/KV | SR Hz | A /mA
A1 150 1500 3.8
B 2 150 1500 7.5
A3 150 1500 7.5
A4 150 1500 7.5
A S
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BHE] /s | WIE | B /mm | Rl ELEE /mm
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Fig.6 Liquid-cooling cold plate test pieces with different cylindrical surfi-sculpt
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Table 4 Test results of five types of cold plate test pieces

T 2% /°C WIAAZLL /) (W-m™K ") HEAPERBER T /%
I 1 40.6 5452.07 13.05
Uk 2 40.4 5479.06 13.61
IR 3 403 5492.66 14.18
i 4 40.0 5533.85 1475
S 45.9 4822.53 —
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Study on Influence of Electron Beam Surfi-Sculpt on Cooling Performance of
Liquid-Cooling Cold Plate

ZHAO Tong', FU Pengfei', TANG Zhenyun', WANG tao’, ZHANG Hebin’
(1. Science and Technology on Power Beam Processes Laboratory, AVIC Manufacturing Technology Institute,
Beijing 100024, China;
2. The 14th Research Institute of China Electronic Technology Corporation, Nanjing 210013, China;
3. AVIC Composite Corporation Ltd., Beijing 101300, China)

[ABSTRACT] In order to obtain the law of the influence of the electron beam surfi-sculpt on heat dissipation performance
of liquid-cooling cold plate, the numerical simulation of liquid-cooling cold plate with cylindrical surfi-sculpt was carried out.
The results shows that the cooling performance of the cold plate can be effectively improved when the cylindrical surfi-sculpt
is in channel of the cold plate. The height of surfi-sculpt has the greatest influence on the heat dissipation performance of cold
plate, and the flow direction spacing has the second influence. The influence of the diameter is the least. When the diameter of
the cylindrical surfi-sculpt is 1mm, the height is 6mm and the flow direction spacing of the adjacent surfi-sculpts is 4mm, the
temperature difference between the cooling liquid and the simulated heating chip is 46.08 °C, and the heat dissipation performance
of the cold plate can be improved by 23.23% compared with the blank sample. According to the simulation results, the liquid-
cooling cold plate samples with different surfi-sculpt were prepared. The test results of the heat dissipation performance shows
that the heat dissipation performance of the cold plate can be improved by more than 13% when the cylindrical surfi-sculpt is
made in the channel. However, when the height of cylindrical surfi-sculpt is less than 4mm and the quantity of surfi-sculpts is a
few, the effect of changing the characteristics of surfi-sculpt on improving the heat dissipation performance of cold plate is small.
Keywords: Electron beam surfi-sculpt; Liquid-cooling cold plate; Radiator; Heat dissipation performance;

Numericalsimulation
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Preliminary Study of Laser Surface Modification Techniques
for Magnesium Alloys

HUANG Zeya', GUAN Yingchun'*’
(1. Hefei Innovation Research Institute of Beihang University, Hefei 230012, China;
2. School of Mechanical Engineering & Automation, Beihang University, Beijing 100083, China;
3. National Engineering Laboratory of Addictive Manufacturing for Large Metallic Components, Beihang University,
Beijing 100083, China)

[ABSTRACT] Magnesium alloys have the advantages of low density, high specific strength and good biocompatibility, but its
poor surface properties limit their further use. Improving corrosion resistance and wear resistance of magnesium alloys through
surface modification techniques can expand the application of magnesium alloys. Laser techniques have a significant effect on the
surface modification of magnesium alloys and thus being widely used. This paper mainly introduces the three typical laser surface
modification techniques including laser surface melting, surface texture and surface cladding. It will analyze the mechanism of
surface performance enhancement from the laser-alloy interaction and the evolution of microstructure.

Keywords: Magnesium alloy; Laser surface melting; Laser surface texturing; Laser cladding; Microstructure; Surface

morphology; Corrosion resistance
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