JFEO O No. 4
20040 50 0 p. 28-32

Jooodooboooogbobooood
—pJooodoodgoboodoodoodyn—

High Strength Steel Tubes for Automotive Suspension Parts
—High Strength Steel Tubes with Excellent Formability and Forming Technology
for Light Weight Automobiles—
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Abstract:

JFE Steel has developed two kinds of 780 MPa class steel tubes for automotive suspension parts. They have excellent
formability, fatigue endurance, toughness and paintability. In addition to the material development, tube forming and its
evaluation techniques are also important for applying high strength steel tubes to actual parts. The effects of forming

conditions and mechanical properties on formability in bending, swaging and hydroforming are also discussed.
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Fig.1 Schematic description of correlated development items
for tube applications to automotive structural parts
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Fig.2 Concept of developed 780 MPa ERW steel tubes
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Fig.4 Fatigue endurance (S-N) curves of developed 780 MPa
ERW steel tube and 780 MPa HISTORY in 4-point bend-
ing fatigue test
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Fig.5 Fatigue endurance (S-N) curves of weld seam and base
metal in 780 MPa ERW steel tube
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Table 1 Paintability of 780 MPa ERW steel tube and 780 MPa

HISTORY
Phosphata-  Wet ad- Corrosion
Grade bil?tsp a hesion® resistance**
¥ (ED™: 10 um)
780 MPa ERW O O O
780 MPa HISTORY O O O
STKMI13A O O O

*40°C, 500 h, ** 5%NaCl-35°C, 480 h, *** With cross cut, O : Good
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Fig.6 Schematic illustration of rotary draw bending
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Table 2 Rotary draw bendability of steel tubes (¢63.5 X

$3.2 mm)
TS grade Bending radius, p/D
(MPa) Tubes 2.0 L5 1.0 | Remarks
HISTORY (@) O @) -
440 Normalized ERW | O O ©) -
As rolled ERW @) O ©) -
HISTORY O O O -
590 Normalized ERW @) O O -
As rolled ERW @) O X -
HISTORY O O X 1.1: O
780 Normalized ERW @) O X 1.3: O
As rolled ERW O A X -

O : Without split, A : Necked, X : Split
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Photo 1 20% swaged 780 MPa ERW steel tube (¢76.3 X £2.9
— ¢60.5 mm; 1 pass)
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Table 3 Hydroformability of steel tubes (¢63.5 X 3.2 mm)

Expansion limit in free bulge (%) | Expansion results in die cavity*

Hydroformed
Split | Wrinkle | corner radius
(mm)

Grade Without axial | With axial
displacement | displacement

780 MPa
HISTORY 8 35 None | None 18.5
690 MPa 5 23 None | Exist 16.1
normalized

*Maximum expansion ratio: 35%, Axial displacement: 60 mm, Internal
pressure: 200 MPa

50 mm

Photo 2 Hydroformed 780 MPa HISTORY in die cavity
(¢63.5 X £3.2 mm — 35% expansion)
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Tube size : $63.5 X 3.2 mm

| Axial displacement : 60 mm
Internal pressure : 200 MPa
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Fig.7 Effect of tensile strength on hydroformed corner radius
in die cavity
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