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Cold-rolled and Galvannealed (GA) High Strength Steel Sheets
for Automotive Cabin Structure
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Abstract:

JFE Steel has developed and commercialized a series of cold-rolled and galvannealed (GA) high strength steel
sheets which are suitable for automotive body structural parts. High strength steels are required a wide variety of
strength grades and the superior formability, such as stretch-formability, stretch-flangeability and bendability, which
meets a forming method and the shape of forming parts. Adequate spot-weldability and corrosion resistance after
painting are also necessary for them. Besides, anti-hydrogen embrittlement property is important especially to those
of higher tensile strength grade than 1 180 MPa. JFE Steel’s sheet products for automotive body structural parts have
met the various demands by optimal material design and excellent process control with featured production facilities.

Developed cold-rolled and GA high strength steels have been widely applied to great numbers of automotive parts

and are expected to serve further weight reduction of car bodies in future.
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Fig.3 Hydrogen cracking condition of a 1 180 MPa grade cold-
rolled high strength steel
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Table 1 Mechanical properties of cold-rolled high strength steel sheets of JFE Steel

TS JFS Mechanical properties o
grade Type Standard | YS (MPa) | TS (MPa) | EI (%) 7 (%) Rit Application
High YR JSC590R 470 610 27 65 <1.0 All purpose
590 Low YR JSC590Y 390 640 31 50 <1.0 All purpose
TRIP JSC590T 420 610 36 75 <1.0 All purpose
Low YR JSC780Y 500 810 22 50 <1.0 Cabin structure
780 High 4 JSC780Y 600 830 19 80 <1.0 Seat frame
TRIP JSC780Y 520 840 27 35 <1.0 Cabin structure
Low YR JSC980YL 610 1010 17 30 1.0 Cabin structure
El-A balance JSCI80Y 740 1020 16 45 1.0 Seat frame
780 High 4 JSC980YH 820 1030 14 60 <1.0 Seat rail
Super 1 — 900 1020 7 100 2.0 Seat frame (TOX applicable)
1180 Low YR JSCI1180Y 860 1210 14 30 1.5 Door beam, Bumper R/F
High 4 — 1 030 1230 7 60 2.0 Bumper R/F
1320 — — 1160 1330 7 50 2.0 Bumper R/F
1470 — — 1200 1510 7 40 2.5 Pipe door beam

JFS: Japan Iron and Steel Federation Standard
A: Hole expanding ratio R/t: Radius/Thickness

YS: Yield strength

—9—

YR: Yield ratio (YS/TS)

TS: Tensile strength El: Elongation

TRIP: Transformation induced plasticity R/F: Reinforcement

JFE $# No. 30 (2012 4£ 8 H)
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Table 2 Mechanical properties of galvannealed (GA) high strength steel sheets of JFE Steel

TS JES Mechanical properties o
Type Application
grade Standard | yS (MPa) | TS (MPa) El (%) 7 (%) R/t
High YR JACS590R 455 635 26 45 <1.0 All purpose
Low YR (Conventional) 385 620 29 45 <1.0 All purpose
- JAC590Y
590 Low YR (High EI) 395 615 32 60 <1.0 All purpose
High El-4 — 400 620 34 90 <1.0 All purpose
TRIP — 410 630 32 45 <1.0 All purpose
Low YR (Conventional) 560 815 19 35 <1.0 Cabin structure
. JAC780Y -
Low YR (High EI) 450 825 24 25 <1.0 Cabin structure
780
High El-4 — 640 815 24 80 <1.0 Cabin structure
TRIP — 450 800 26 25 <1.0 Cabin structure
Low YR (Conventional) 705 1015 15 25 1.5 Cabin structure
; JACI80Y :
980 Low YR (High EI) 645 1015 18 30 1.5 Cabin structure
High El-4 — 800 1 000 17 65 1.5 Cabin structure
1180 Low YR — 870 1200 9 40 2.5 Side sill, Door beam

JFS: Japan Iron and Steel Federation Standard

A: Hole expanding ratio

R/t: Radius/thickness

JFE %R No. 30 (2012 4£ 8 )

YS: Yield strength
YR: Yield ratio (YS/TS)

TS: Tensile strength

El: Elongation
TRIP: Transformation induced plasticity
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of galvannealed (GA) high strength steel sheets
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(b), (c) Stretch and draw forming, (d), (e) Stretch-flange forming,
Steels press-formed: (b) Low YR(High El), (d) High EI-4,

(¢), (¢) Low YR(Conventional)

El: Elongation A: Hole expanding ratio YR: Yield ratio (YP/TS)

BH) trZ2—ESERESATLHETE 980 MPa i =saE
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Photo 2 Press-forming results of 980 MPa grade galvannealed
(GA) ultra high strength steels using experimental
stamping tools of center pillar

&3 L RAAEBRICALE 980 MPaikilBm g &1L /AR
Hinth o E (GA) HIRDEMAVFIEE

Table 3 Mechanical properties of 980 MPa grade ultra high
strength galvannealed (GA) steel sheets used for

press-forming test
Type YS TS El A
(MPa) | (MPa) | (%) (%)
Low YR (Conventional) 680 1020 15 25
Low YR (High El) 620 1010 19 25
High El-4 819 997 17 69

YS: Yield strength
A: Hole expanding ratio

TS: Tensile strength El: Elongation
YR: Yield ratio (YP/TS)
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Photo 3 Door impact beam made of the low yield ratio (YR) type
1 180 MPa cold-rolled ultra high strength steel
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Photo 4 Bumper reinforcement made of the 1 320 MPa grade
cold-rolled ultra high strength steel
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