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Manufacturing Technology and Properties of Ultra High Strength
Cold Rolled Strip Produced by Water Quenching Method

Takao KURIHARA, Shinobu Osaka, Koji IWASE, and Koichi Osawa

Synopsis:

A new technique to manufacture cold rolled ultra high strength steel sheets through the continuous
annealing line with a water quenching device has been developed.

Full martensite and ferrite plus martensite dual phase steels with 80 to 150 kgf/mm? in tensile
strength can be easily obtained by water quenching after annealing in the austenite and ferrite plus

austenite regions, respectively.

These products having good formability and weldability are used successfully for automobile parts
to improve the safety of the passengers in case of an accident and to reduce the weight of the auto-

mobiles.

Furthermore, these products are being utilized in the industry of construction, and are expected to
be used for machinery, electric appliances, containers, and others.
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Table 1. Examples of various types of ultra-high strength steels.

Composition (wt9%)

Mechanical property (JIS No. 5)

Type ¢
(mm) YS TS YS/TS El
c Si Mn Ti (kgf/mm?) (kgf/mm?) (%) (%)
Phase transformation hardening (M) 0.08 — 1.20 — 1.2 84 105 80 11
Ditto (F4+M)5> 0.15 — 070 — 1.2 63 107 59 14
Ditto (B) 0.13  0.50 2.60 — 1.2 73 105 70 16
Recovery annealing? 0.07 — 0.90 0.22 1.3 99 101 98 6%
Recovery annealing8’ 0.09 — 2.11 o0.08 1.2 86 103 81 11
-+Phase transformation bardening
* ASTM Specimen
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Fig. 1. Schematic C. C.T. curve of low carbon steel.
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Fig. 3. Effect of microstructure on the strength-
elongation balance.
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Fig. 4. Relationship between composition and
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Fig. 5. Relationship between volume fraction of
martensite and tensile strength.
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Table 2. Typical compositions and mechanical properties of ultra-high strength steels.

Chemical composition (wtg5) L Mechanical property
Grade or Micro-
(TS kgf/mm?) c YS TS YS/TS El Bend structure
C Si Mn P S (kgf/mm?) (kgf/mm?) (%) (%) (t)
L 51 85 60 22
80 0.12 0.40 1.22 0.014 0.004 F+M
C 52 85 61 22 1.5
L 63 105 60 15
100 0.14 0.41 1.20 0.015 0.005 F+M
C 62 106 58 14 1.5
L 116 145 80 8
140 0.16 0.08 1.50 0.015 0.005 M
C 115 146 79 7 4.0 .
Specimen : JIS No. 5 ¢=1.2mm
100 kgf/grade . 140kgf/mm? grade

{White region : Ferrite )
\Black region : Martensite

(100% Martensite)
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Photo. 1. Typical microstructures of ultra high strength steels.
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Material : T.S 100kgf/mm?

Thickness : 1.0mm m
Shape of electrode : C

Diameter of electrode : 6.0mm

Electrode force : 340kg

Weld time : 1020/50Hz
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Fig. 8. Spot weldability of ultra high strengthsteel.
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Fig. 9. S-N diagram of ultra high strength steel
(Axial tension).
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Fig. 10. SN- diagram of spot welded joint

(tensile shear).
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