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Comparative analysis of forming performance of 800 MPa grade galvan-
ized dual-phase steels with different components

ZHANG Xi', TONG Lianjie', LIU Lixue', WANG Jiawei’, WANG Hailong""

(1. Technology Center, Tangshan Iron and Steel Group Co., Ltd., Tangshan 063000, Hebei, China; 2. School of Mechan-
ical and Electrical Engineering, Tangshan University, Tangshan 063000, Hebei, China)

Abstract: This study comparatively investigated the forming performance of two 800 MPa grade gal-
vanized dual-phase steel systems, using metallographic analysis, uniaxial tensile testing, forming limit
diagrams (FLDs), hole expansion tests, and local/global formability assessment diagrams. The study
found that both dual-phase steels exhibited a ferrite-martensite dual-phase microstructure with a similar
martensite fraction of ~ 50%. The high-carbon series dual-phase steel demonstrated a lower yield ratio
(0.563), higher uniform elongation (15.65%), and a higher FLD, (0.236), but a lower hole expansion ra-
tio (19.62%), making it suitable for complex structural components and parts demanding high drawabil-
ity, such as B-pillars and longitudinal beam connecting plates. In contrast, the low-carbon series dual-
phase steel, achieved through the addition of alloying elements such as Cr and Mo, resulting in a uni-
form, fine, and dispersed distribution of martensite islands, with a slightly higher yield ratio (0.58),
lower uniform elongation (11.72%), and a lower FLD, (0.184), but a significantly higher hole expan-
sion ratio (25.68%), making it more suitable for components requiring high local formability, such as
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flanging and hole expansion applications, including door sills, side rails, and seat side panels. This re-
search provides a theoretical foundation and practical guidance for the material selection and applica-
tion of 800 MPa grade galvanized dual-phase steel.

Key words: chemical component; dual-phase steels; global formability; local formability
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Table 1 Chemical compositions of dual-phase steels %
Component system C Si Mn Nb Ti Cr Mo
high-carbon 0.13 <1.0 1.8~22 0.01 ~0.05 0.01 ~0.05
low-carbon 0.08 <0.10 1.8~2.2 0.01 ~0.05 0.01 ~0.05 0.2~0.5 0.1~0.4
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Fig.1 Local/Global formability assessment diagrams
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Fig.2 Microstructures of dual-phase steels
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Table 2 Mechanical properties of dual-phase steels

Component  p ' \fpa  R/MPa  A/% A%  Yield ratio
system

high-carbon 460 817 15.65 21.66 0.563

low-carbon 481 830 11.72 1743 0.580
Standard 420~550 =780 =14

T Bk 22 90 JiE IR 5 E A 460 MPa, Pt hir i Bl
817 MPa, Jii 51 b A 0.563, 11K 6k £ 3] i IR 50 J3E Hy
481 MPa, HLHI58 EE Ky 830 MPa, 5 bk 2 51 5 5 1y
13~21 MPa, Ji# 5% Fb L0 55 R 0.58 ik £2 41 A& {1
A, P50 S A 2 S A e BRI A R )
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Table 3 Hole expansion ratios of dual-phase steels

Component Hole expansion ratio/%

Average/%
system  Sample | Sample2 Sample 3 Sample 4 Sample 5
high-carbon  19.5 19.3 20 21 18.3 19.62
low-carbon ~ 25.8 26.8 25.8 27 23 25.68
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Fig. 6 Comparison of the appearance after hole expanding
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