JFE £¢# No. 57
(2026 -2 H) p.8-13

KIEANARERREH 7O R (WQ-CAL) ZFRLL
B E#E &850 A S E Rk

High-Strength Cold-Rolled Steel Sheet for Automotive Structural
Components Utilizing Water Quenching Continuous Annealing Process

(WQ-CAL)
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Abstract:

JFE Steel has developed and commercialized high-strength cold-rolled steel sheets with a tensile strength range of
780 to 1470 MPa, applicable to automotive structural components, by utilizing its unique water quenching continuous
annealing process (WQ-CAL). For the application of ultrahigh-strength steel sheet with a tensile strength of
1320 MPa or higher, it is essential to ensure cold press formability and spot weldability, and to consider delayed
fracture. These challenges associated with ultrahigh-strength steel have been addressed through low-alloy
component design and microstructure control, leveraging the world’s fastest rapid cooling capabilities of WQ-CAL,
resulting in the commercialization of ultrahigh-strength steel sheet suitable for automotive structural components.
Martensitic steel sheet with a strength range of 1 320 to 1 700 MPa demonstrates superior productivity, cost-
effectiveness, and low environmental impacts compared with hot-pressed steel sheet, and is expected to see further

expansion in applications as ultrahigh-strength steel sheets, contributing to vehicle lightweighting.
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Fig.2 (a) Equipment configuration of a continuous annealing line, and heat treatment patterns and microstructural
changes of (b) DP (Dual phase) steel sheets and (c) martensitic steel sheets

yphase: Austenite phase, o phase: Ferrite phase

JFE R No. 57 (2026 £ 2 F1)



AKRBEANITEGEBIFE 7 0 £ 2 (WQ-CAL) % & L 72 F Bl shE A it FH e eV ALE A

&1 1320-1470MPa #&k=ILT > MEREUSERDS >+ 7
Table 1 Line up of 1 320-1 470 MPa grade martensitic steel

Mechanical properties
TS grade Name Ceq
YS (MPa) TS (MPa) El (%) A (%) R/t
1320 1320CR 1160 1330 7 50 2.5 0.24
1470 1470CR 1270 1510 7 50 32 0.27
1700 1700CR 1 450 1750 7 40 3.6 0.38

YS: Yield strength  TS: Tensile strength  El: Elongation
A: Hole expanding ratio

R/t: Radius to thickness ratio. It indicates the limit at which cracking does not occur

C.y: Carbon equivalent (= C + Si/30 + Mn/20)
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Fig.3 Elongation-Hole expanding ratio balance of 980 MPa
grade DP steel sheets

JERIZHE L T b, 7o, 2UEMENC &0 Sk O MR
DR — 2 MR & kT 2 2 v T, BRIk
P75 2 DR 7 L 2B FEHC & 5, 1470 MPa )
LoOMELr Y T 5 EMOME Y LT L AT
EDHI OGN T 525, ERANOIEASREIL R 7 — VERE
TV RARIEZEDO L —H — + ) L2FEORNEE AT T, Fi
AR FRMATRRICBI 2B 3 v F —HEDP KRS, IRE
BROMELH 2, ZNITHLT, w7V LB E
P, az b, REEAMOBLTENTED, 1470 MPa o
<vT A MRS, BART L RERRmORE e LT
BED O EOIHli 272720 Tw 5,

3. WQ-CAL TRETNBEHDIIVT VA
b EREL R DRFRR

K17 o4 MHBRTEHR O =% 85 e £ ORERF
PEA7RF, 1320, 1470 3 & 081700 MPa fo < vs > 94
N AR A (AR, #4141 1320CR, 1470CR, 1700CR
CHRRT) ISR O ¢ LR RE L v oskE
FHL WS, Ihb0fiklE, BiETHhRIceB) CP
BEANCEZOTM I L oo s SmEt s h, &

JFE ¥R No. 57 (2026 £ 2 )

1300 1

F ¢ 1470CR
1250 |

1200 F

1150 E
1100 E Hot stamping
C (Lab.)

Yield strength (MPa)

1050 F
[ 1470 MPa grade

1000 E !

0 1 2 3 4

Volume fraction of retained austenite (vol.%)

4 1470 MPa fR&itRIc B\ BIREA — AT 71 b ELREKR
EDRR

Fig. 4 Relationship between the amount of retained austenite
and yield strength in 1470 MPa grade steel sheets
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Fig. 8 Automotive structural parts that utilize martensitic cold-rolled steel sheet
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