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Newly-developed Ultra-High Tensile Strength Steels
with Excellent Formability and Weldability
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Abstract:

JFE Steel has developed and commercialized ultra-high tensile strength steel series from TS780 MPa to
1470 MPa with excellent formability and weldability which reduces weight and increases safety in collision when
they are applied to the reinforcement parts around a cabin. Those ultra-high tensile strength steels are developed
by applying JFE Steel’s own technology, continuous annealing line water-quenching facilities which greatly
contribute to reduce alloy elements in the steel. Especially, the TS1180 MPa steel which is expected to expand in
application, excels in elongation. It is 1.5 times larger than the conventional one which is the same level with
980 MPa, and strech-flangeability has also been achieved as the same level with TS980 MPa. It is remarkable work-

hardenability and bake-hardenability make it possible to replace hot-stamping parts.
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Table 1 Line up of TS780-1 470 MPa grade cold rolled high strength steels

i Mechanical properties *4
s JFE Steel Standard JES - Type Thickness prop " Coq N
grade Standard (mm) | yp (MPa) | TS (MPa) El (%) 2 (%)™ (mass%)
JFE-CA780Y2 Low YR 1.4 430 810 22 30 0.15
780 JSC780Y
JFE-CA780SF High 1 1.2 600 830 19 80 0.12
JFE-CA980Y2 Low YR 1.2 610 1010 18 30 0.18
JSCI80Y -
980 |JFECA980SF High 1 1.2 740 1020 15 60 0.18
JFE-CA980SF2 - Super 4 1.2 900 1020 7 100 0.09
1 180 JFE-CA1180Y2 JSCI1180Y Low YR 1.2 950 1210 14 30 0.23
JFE-CA1180SF - High 4 1.6 1030 1230 7 60 0.17
1370 |JFE-CA1370 - - 1.6 1130 1450 7 60 0.23
1470 |JFE-CA1470 - - 1.6 1200 1510 7 60 0.23
YP: Yield point, TS: Tensile strength, El: Elongation
“I The Japan Iron and Steel Federation Standard
*2 Tensile specimen: Transverse direction, JIS No.5
*3 J: Hole expanding ratio according to JFST 1001
™ Carbon equivalent for spot welding: C,, = 1.5C + P + 38
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Fig.2 Effect of C, P and S contents on fracture type of spot-
welded joint in cross tension test (¢#: Thickness, ND:
nuggest diameter)
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Table 2 Feature of mechanical properties of 3 types of
TS980 MPa grade cold rolled steels and their
application to automotive parts

T Mechanical properties Apolicabl
e icable parts
yp vp El 1 pp p

- Structural parts of
body in white
ex. Center pillar
(Reinforcement)

Low YR Low High Low

- Bumper reinforce-
Medium | Medium | Medium | ment
- Seat frame, Seat rail

High 4

- Seat parts
(Mechanical clinch)

Extra high 4 | High Low High

YR: Yield ratio
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Fig.3 Typical El(elongation)-A balance of newly developed
TS980 MPa grade ultra-high strength steels
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Table 3 Feature of mechanical properties of newly developed
TS1 180 MPa grade cold rolled steel compared with
conventional one

Mechanical properties
JFE Steel | Thickness
Standard (mm) YP TS El
(MPa) | (MPa) | (%)
Newly JFE-
developed CA1180Y2 1.2 930 | 1210 ) 14
. JFE-
Conventional CA1180SF 1.6 1030 | 1230 7
2% strain-170°C X 20 min
1 400
2 1200 F ]
s | YP level of
A T T PLCITIT] FEVE) PETET hot-pressed
& 1000 - parts
E i ’
g 800
E —
[
= 600
400
Before press  After press
and baking and baking
Fig.4 Change of YP of newly developed TS1180 MPa grade
ultra-high strength steel
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Fig.5 Delayed fracture condition of the newly developed
'TS1 180 MPa grade ultra-high strength steel
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Photo 2 Automotive seat frame to which newly developed
TS980 MPa grade steels were applied

Photo 3 Applied example for center pillar reinforcement
of TS980 MPa steel (lor YR type) (Formed by the
experimental stamping tools in JFE Steel)

JFE B¢t No. 16 (2007 4 6 J1)

FERZ R o MNLORE LW ) B~ D@ & +451]
HETH 5o

% 7z, TS1180 MPa ik FHIEMMIL, & v M T L A &L [H
LEOMEZEIFEEZ AT LI 00, Gtk sy b TL X%
I N Tz, WH 7 L A TOBPAE ST
Wh,

6. HBHYIC

AR T, RESE L BB E o E(L & HRe et
M FICEBKYT 5, BB IC# 72 TS980 MPa #k 35 & O
TS1180 MPa Ak w5 5 B 55 B 1= LESRAR D 45 1= & 8 FH 554 &
AL 720
(1) FIZESE, BNk e, SRS bET

FHREHLIMEOHEMEZMYHATEY, BERKIIIHR
L TWwab,

(2) TS1180 MPa #&BAFSHA X, HE3K D TS1180 MPa #% 5
e LT, MO 15 /M R EL, —#o
TS980 MPa LMK & DML, RIEFEEET 5.
$72, TV AEEROMTOFHRIC X 5Lk
&, BEBEATICE DRI EAICEY, Ky b
TV AFMORE L HEE %2 5,

BEXB

1) HaW %, SiE#HF . Proc. of the 2000 Annual Meeting of JSAE/
MMD. WS(2)-4, 2000.

2) FEJNE#H, MAHEL. NKKH#R. no. 179, 2002, p. 36-44.

3) HB HEE WEY - NI REE#E. vol. 32, no.1, 2000,
p. 1-6.

4) BIIMEEHE, @WEAE, MW, RIEEIE, ANIBEA, NEFE.
JFE ##t. no.2, 2003, p.1-16.

5) HdEd, MREES, MR EMEEHERO 2Ry MEEE. B
AIEH. no. 105, 1984, p.32-42.

6) REEHH, At MBS, &S, RILE HARSEZASHm.
vol. 32, no.4, 1993, p.238-240.

7) RANEET, (HEBERE, LG E R,
vol. 42, no.1, 2003, p.76-78.

8) WATIEZ, HERERM, MiAHERA, AT, CAMPAISI). vol. 13, 2000,

R, ML TTY .

p. 391-394.
9) AT, RANNEPE, L&Y, M4 L. CAMPISI), vol 15,
2002, p.1229.

AN



