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The Production Technology of High Strength Steel Sheets
and Their Properties
Kichi NAKAZAWA, Kenji MATSUZUKA, Taiichi SATO, and Yuichi OHNO
Synopsis:

The paper reviews Nippon Steel’s research and development systems and describes its approach to
dealing with the requirements of the automobile industry for high strength steel sheets in terms of
steel properties, such as, formability, weldability, paintability and corrosion resistance.

The paper also explains the corporation’s technologies for the production of hot-rolled, cold-rolled
and surface treated high strength steel sheets and the properties of these products.

For the trends of the expanding applications of high strength steel sheets and the growing demand
for higher strength steel, the paper emphasizes the necessity for overall measures to promote technical
improvements in both the manufacture and the fabrication of high strength steel sheets.
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Demands = Government regulatjons

for o Market needs

vehicles > Fuel consumption - Safety - Environment - Style]
» Noise and vibration - Comfortability

11

o Performance requirement for steel sheet

[- Joint research by Japan Deep Drawing Reseach ]
Group

+ Requirements from individual users

() _
~

—{ Development of sheet evaluation techniques
e Evaluation by characteristic values

oTest of actual auto parts

- Research for individual performance evaluation

- Research for performance requirerments relating to
the basic characteristics

- Research for mechanisms of sheet under actual

Nippon conditions

Steel
Corporation 0

—[ Developrent of steel sheet manufacturing techm’ques}—

°Development of individual techniques

- Technique for higher purity
{- Technique for more homogeneous structure ]
+ Technigue for corrosion and rust prevention

o Development of total process technology

Fig. 1. Diagram of system of development cf steel
sheets.
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Fig. 2. Schematic classification of HR HSS products.
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Fig. 3. Effects of finishing temperature and ccoling
temperature on mechanical properties of Mn-Si steel.
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Fig. 9. Relationship between annealing temperature
and mechanical properties.
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Fig. 13. Relationship between tensile strength and
fatigue limit of base metal.
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HR-HSS specifications and characteristics*.

Typical mechanical propertics (¢=<2.7mm)

Grade Hardening mechanism —— e - e - —
(TS) YP TS El YP/TS Hole expansion
(kgf/mm?) (kgf-mm?) (%) (%) (%)
50 Solid solution and 38 55 33 69 40
Conventional type 55 precipitation 42 60 29 70 35
60 hardening 51 65 26 78 30
. 50 33 55 34 60 65
Drawing type . 37 59 31 63 60
(dual phase) e Dual phase 11 64 30 64 50

* Specifications and characteristics of electrogalvanized HR-HSS are the same as those of HR-HSS.

Table 2. CR-HSS specifications and characteristics*.

Typical mechanical properties (¢=0.8mm)

Grade Hardening - s e

(TS) mechanism YP TS El YP/TS _ .
(kgf/mm?) (kgf/mm?2) (%) (%) n

38 27 40 35 68 0.19 1.3
40 30 43 34 70 0.19 1.3
Conventional type 45 Solid solution 34 47 33 72 0.17 1.2
50 hardening 41 54 31 76 0.17 1.0
55 43 61 29 70 0.16 1.0
60 48 63 26 76 0.15 1.0
35 25 38 38 66 0.21 1.6
Deep drawing type 38 Solid solution 27 41 37 66 0.21 1.6
. 40 hardening 28 43 36 65 0.21 1.5
(high 7 value) 45 34 48 34 71 0.20 1.4
40 26 44 35 59 0.23 1.0
45 28 48 34 58 0.23 1.0
Dual phase type 50 32 55 32 58 0.23 1.0
(low yield ratio) 55 Dual phase 34 58 30 59 0.22 1.0
60 37 66 27 36 0.22 0.9
80 46 85 20 54 0.18 1.0
100 56 106 15 53 0.15 0.9
Super deep drawing 35 21 36 40 58 0.21 1.9
type 38 Solid solution 23 39 39 59 0.21 2.0
(high 7 and low 40 hardening 25 42 37 59 0.21 1.9
yield ratio) 45 28 47 36 59 0.20 1.8

* Specifications and characteristics of electrogalvanized CR-HSS are the same as those of CR-HSS.
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Table 3. GI-HSS specifications and characteristics.

Typical mechanical properties (¢=0.8mm)

Grade Hardening

mechanism YP TS El YpP/TS _ __
(kgf/mm?) (kgf/mm2) (%) (%) n I
35 24 37 38 65 0.19 1.3
38 Solid solution 26 40 36 65 0.19 1.4
40 hardening 28 42 34 67 0.18 1.4
45 32 48 32 67 0.19 1.3
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