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Development of 590MPa Grade Hot-dip Zn-6%Al-3%Mg
Alloy Coated Steel Sheets (ZAM) with Low Yield Ratio
Kentarou Hirata, Masato Ootsuka, Satoshi Hironaka, Susumu Fujiwara, Shigeru Morikawa
Synopsis :

It is indispensable to use the highly corrosion-resistance and high tensile strength steel sheets to automobile bodies for the weight
reduction of bodies,the improvement of collision safety and the highly corrosion-resistance of automobile bodies. However high tensile
strength steels have generally poor press formability than mild steels. Therefore high tensile strength steel sheets with good press
formability are strongly desired. Nisshin-Steel Corporation has been developed high tensile strength steel sheets with good press forma-
bility considered press forming processes of automotive parts. In this paper, various characteristics of newly developed 590MPa grade

hot-dip Zn-6%Al1-3%Mg alloy coated steel sheets (ZAM) with low yield ratio are described.
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Fig. 2 Schematic illustration showing typical heat cycle simula-
tion of hot dip galvannealed steel and ZAM steel.
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Table 2 Elementary deformation modes of press formability test methods and influence of material characteristics
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Fig. 4 Evaluation method of deep drawing.
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Table4 Conditions of stretch forming test
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Table 5 Conditions of hole expansion test
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Fig.5 Evaluation method of stretch forming.

FNHFEAE L7220k LB S (DT, BRI L
S ERLY) CTHIML 7.

(3) RIGFRAE
R 5 RN BB OB S %, B6 12T %
IR o IRV B IR KM BT 196k N O i - Ui

Dd D
5142 l% BHE <5
N I TVp l’,’Rd
. —t — Dy
2 1 ALN <1
A \ Hh
e Q. 7777
- INYTF
‘H"

FKIEVFHE 1 (%)=(D1-Dg)/Do x 100

6 IR BB RHT RRER T

Fig. 6 Evaluation method of hole expansion.

H B 52 31 £t No.93(2012)



14

KRR FL R 590MPah i il Zn-6% Al-3% Mg & 48 o & fiti

0 B 2 VT 60° HEE S FIC X B RIETOE & 47
5 720 RIBWFIRIEMEDES X, 50 LdiklF 2K
D E ML & o TRBWNEZ HBT 2ENDFEEL
2RO RIEED, 2 5RO 72 RIEITFFR LIS X - THIF L
720 RIBT IR B OB O X 0 SZlii &
0% ¥HREMTOTIRE 2 ) 75 v ZA%h 20 OF5h
HhEDORBEEZTLID, FIRKEZ )T T AIHED
11%E L, 20 OHFERIETEIEEDS 5 @i & 7%
BT A 2K — L CRBRZ M L 720

(4) 7L ZBHTREEER

K627V ARIE I REHIPH 2 AT L 72 B o sl B 41
Z, 7B %ERT . sBRIZIZ2000kN D+ — K
TUVARREMHAL, 78y F££102mm, EEH S80mm
TRl L7z 779 ¥ 78 %230mm (&Y [£:2.25) &K
E LT, R LEZOWBAFHEK Y BEEZT, Lb

£6 7L AT REH R
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Fig. 7 Evaluation method of press formability.
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Fig.9 Influence of typical heat cycle simulation of hot dip gal-
vannealed steel and ZAM steel on microstructure.
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Table 7 Mechanical properties of developed steel sheets
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Fig.10 Microstructures of developed steel sheets.
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Fig.12 Dynamic friction coefficients of developed steel sheets.
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Fig.13 Surface profiles of developed steel sheets.
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Fig.15 Stretch forming height of developed steel sheets.
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Fig.18 Press formability of developed steel sheets by simulated
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