PR O N
2024 (55 46 )55 11 11 Automotive Engineering 2024 (Vol.46 )No.11

doi:10.19562/j.chinasae.qcgc.2024.11.019

FAC IV 49 L LA 2 2 15 ) T

2ak'wm W hRAeL,E Al,asi 2 R
(1. e it 4 T U A RS RI 5181185 2. FAHHKAF, F  100083)

(FE]  ARSCHIFE T 1500HS PR 9 19 2 A F LR Sk I AR AV IEAT D o ad A2 200 Bk
NS A B A R T, J0 B 1 KRS AN Rl PR A B I GV . R A b DS B 08 o
SIS AL SURT LA AR ) PG KL T PR 20 T PR R R A T [ SURR 4 U ] S AR 1L &5
i A RE 3 A, WA 1 AN R L GUVRAAE T B B2 22 55, 45 SR R W7 B 3% A — o QAR XU 2 4[] K PR X Jal ) A 32
TRRBCA W], R RS DR B TR TR T AR ARL ROT e R R BT W 1 5 WS e W A7
QUE T RN el AN L W TRz T e Y A ESE SO SN TR S WUl Gl TR AT RIS SN €= T g i)
SN LA
KA AR BRRAG T RER ARET

A Predictive Study on Fracture Mode and Failure of Resistance Spot
Welding of Hot-Formed Steel

Mao Lizhong', Tian Chang'’, Xu Zhongwei', Lu Yue', Tian Hongsheng' & Cheng Chen'
1. BYD Auto Industry Co. , Lid. , Shenzhen 518118;
2. University of Science and Technology Beijing , Beijing 100083

[Abstract]  The microstructure evolution and deformation behavior of resistance spot-welded joints of the
two layer plates of 1500HS hot-formed steel sheets are studied in this paper. Through metallographic analysis, heat
input distribution map, and alloy material property map, the microstructural changes at various positions relative to
the weld nugget are analyzed. As the distance from the center area of the weld nugget increases, the microstructure
of the welded joint can be divided into columnar crystal martensite, coarse-grained martensite, fine-grained mar-
tensite, ferrite-martensite dual phase microstructure and tempered martensite microstructure. Combined with Vick-
ers hardness analysis, the differences in hardness under different organizational characteristics are clarified. The re-
sults show that the hardness decreases significantly in the ferrite martensite dual phase structure and tempered mar-
tensite region, which are the weak areas of the welding joints. Based on the experimental results of fusion size , maxi-
mum failure load, fracture surface macro-morphology, initial fracture location, and Vickers hardness of different
plate thickness combinations, the influence of plate thickness and plate strength on the fracture mode, initial frac-
ture location, and maximum failure load of the spot welded joints is explained.
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