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Research and Application of Friction Stir Welding Technology for Ultra-large
Integrated Battery Trays
LIANG Hanguang', LU Yinggi', SUN Yongming', WAN Li"*, HUANG Zhiyuan®, LAl Yinghui*, GAO Yaping',
WANG Shuoxiang®
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Ltd., Guangzhou 510700)

Abstract: The friction stir welding technology for ultra-large integrated battery trays was focused on, and a water-
cooled channel integrated into the tray body was designed and friction stir welding was utilized in view of diverse bat-
tery mold cores of new energy battery trays as well as different thermal management methods. The application areas
and advantages of the technology were expounded, and difficulties were analyzed such as thin water-cooled plates,
long and complex weld beads, and easy product deformation. A selection plan for mixing heads and welding parameter
design was developed, and static shoulder welding tools were selected to determine parameters through DOE experi-
ments. The implementation of a dual robot friction stir welding scheme was carried out to successfully produce high-
quality trays with desirable welding joints, meeting mechanical performance standards, which significantly improves
production efficiency.
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cooled battery tray
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Fig.3 Product of integrated battery tray
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Fig.4 Dynamic shoulder welding tool and entity of welding joint
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Fig.5 Static shoulder welding tool and welding entity
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Fig.6 Comparison of surface roughness and plate reduction of dif-

ferent shoulder welding tools "’
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Tab.l1 Validation combination and final selection of welding parameters
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Fig.7 OM images of fracture section of friction stir welding
XUHIL A5 A58 FH JEE 58 4 R0 Al i 4 L B 45 R R 4
AR RR . M LA SRR T vk AR A ) 4
T 50% , 9 T ARl R RUBL A PR AR . BRI PR
PR I BRI B, (ER ol T A R e AR

1120

10000
9000 -

a .
[P
8000 |7 7

7000 |- R
6000 |- R
5000 L

FIN

4000 [~ 1//7'
3000 V4

/

J

2000 -
1000 |- %

0 9 18 27 36 45 54 63 72 81 90
B 1E)/s

H8 BEHBEHEIRIEAY -0 E A
Fig.8 Relationship between tensile force of friction stir

welding with time
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