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Hot-dip Galvanized (GI) Steel Sheets for Automotive Use
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Abstract:

JFE Steel has developed high strength hot-dip galvanized (GI) steel sheets for automotive structural parts and
lubrication treated GI steel sheets, “GI JAZ™” (JFE Advanced Zinc for GI), which provide excellent press formability
to GI steel sheets. Microstructure of the high strength GI steel sheet was controlled to satisfy industrial standards. In
a 980 MPa grade of tensile strength, both low- and high-yield strength types show excellent bendability and anti-
delayed-fracture performance, which are important especially above 980 MPa. GI JAZ provides excellent press

formability with reducing friction coefficient between dies and GI steel sheets due to the surface modified layer

formed on GI with JFE Steel’s original lubrication treatment.

1. IFC&Ic

HENEHEARFGEE D20 0 #ifhe - 3 HikiiE, HADH
e X — AT OG- LIARIF D > 3 (GA) HWifky, M
KOBEHEH X — AT OERIIE L B 2 bk LA
o - 3 (GD Hitis L VB HED - 3 (EG) HitdH %,
INZCTHCKOHBIE X — A Tl3, YMEIEICENS EG 5
WSS VIR LT a5, 8Ea 2 P35k ) 2%
GIER~DE &z ik L Twv3 Y, JFE 2 F— g,
ZOFFENZ M TR T & 2 Ry s E I ENn
G Z BT L C a7z 2,

ZHUTINZ, FHEEAEERE Tl mEZe o m L e Bk
mib e % HIZ s MR oA IER L Twd, 708
MG T 1 2T T 29 S 3 VRER Tl
TV AR mam LR SN T0 b, AFETI,
519ReE S 340 2> 5 980 MPa ik O &l GI filik 3 L U 7' L
2B PE I B B & M GISR AR TGIJAZY | (JFE
Advanced Zinc for GI) 122\ Tik~x 3%,

2017 4F 10 J1 26 H&Z 1+

2. 2EE Gl itk
2.1 SR Gl MRDIME & MR

WK O SIERSTLE, BEREES (YS) PRl RE S
TWwb, FA4 Yol %HE (DIN: Deutsche Industrie
Normen) O TS & & UYS ¥ HAFIME#H M (JFS: The
Japan Iron and Steel Federation Standard) ¥ o khig % & 1
2R T 590 MPa AJiii D5 [5EG#H S O FIFE TLE JFS 12T
DIN 135 [3EAE S b BREIFHICE S 5TV %, DIN DFIfE#
WREO [LAJ 13=47 (Nb), Fx> (T, ~Fvva (V)
DVTNLE—oOLL BRI LI, 7, RO [X)
37254 Fe=nvF %4 kO Dual Phase (DP) fH#kD
EPIINA T4 P EAE IR ER SN T 5, Bl
PHNOD TS ¥ YS #1532 7-012l3, 7=914 b, <74
14 FBLURA F 4~ OFERRECER 2 PP I HIfE Lz o dud
%50,

e ZlE, 7294 FHICND, Ti, VERILW 20 s ¢
T BM T3 W YR (YR=YS/TS : [5IR ) 231350,
ST HA b RS BT YRIES 723 57,

ERRELOTOICEMES s <> (Mn) (ZHESIRRIC

Copyright © 2018 JFE Steel Corporation. All Rights Reserved.



H B E s ARIE D > & (GD #ilik

YS(MPa)

500 600

TS(MPa)
1000 g =,
DI
900 | (0) (= P? HCT SRXG
800 F 9sox
= 700 D
£y 3
= 600 Tk JAC JAC
? 500 ?9$ I:] ID 980Y 980YL
400 JAC D JAC
300 390Y 780Y
590R
200
590 780 980
TS grade(MPa)

T FAYIERE DIN) & BARBKIMERFR UFS) DTS
& YS DFFEILEE
() TS590 MPa X FD##E  (b) TS590 MPa L DR

Fig. 1 Range of TS and YS of the high strength steel sheets
comparing DIN to JFS
(a) Under 590 MPa grade (b) Over 590 MPa grade
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Fig.2 Representative values of the mechanical properties of
the cold-rolled GI steel sheets being produced by JFE
Steel
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Fig. 3 Effect of yield strength on average force in 3-point bending
tests
(a) Dimensions of cross-section of the test specimen
(b) Appearance of 3-point bending fixture
(c) Relationship between average force and yield strength in
3-point bending tests
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Table 1 Mechanical properties of 980 MPa grade GI steel sheets

. Tensile properties Bendability
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High-YS 1.2 L 785 1090 | 12 2.1
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Table 2 Results of delayed fracture test of 980 MPa grade GI
steel sheets

Steel tvpe Thickness Applied load Result
yp (mm) N) (After 96 h)
Low-YS 1.2 8 880 No crack
High-YS 1.2 10 200 No crack
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Fig. 4 Effect of amount of diffusible hydrogen in steel sheet on
delayed fracture time of 980 MPa grade GI steel sheets
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(a) Modified surface layer
that contributes to lubrication
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Fig. 5 Schematic image of the lubrication treated GI steel
sheet “GI JAZ™” and its friction coefficient
(a) Schematic image (b) Friction coefficients
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Fig. 6 Relationship between the limiting drawing ratio
obtained with the deep drawing tests and the 7-value
of the steel sheets
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Fig. 7 Relationship between the formable height obtained with
the truncated conical stretch forming tests and the
elongation of the steel sheets
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Fig. 8 Press formability in actual press forming tests with the
model front side fender
(a) Appearance of the press
(b) Model front side fender
(c) Formable range of the GI JAZ™ and conventional GI steel
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Table 3 Summary of the weldability and phosphate treatability

of GIJAZ™
Weld ability Phosphate treatability
Specimens | Electrode Available .
P tip life | welding current wei(:(})lilt(lg/%n z) Uniformity
(welds) ranges (kA) &
GIJAZ 800 0.9 2.0 Good
Gl 800 0.8 1.7 Good
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