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Automotive Solution: Equipments Development of 3-Dimensional Hot Bending and Direct Quench (3DQ)
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Abstract

In the automotive industry, high strength steels has been applied to car body structure in order
to improve the crash safety and light weight body. 3-Dimensional Hot Bending and Direct Quench
(3DQ) has been developed for this requirement. 3DQ is the process techniques for hollow steel,
which is quenching and bending at the same time with optional three-dimensional shape. From the
view point of mechanical element techniques, this report introduces 3DQ technology and equipment

developments.
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Example of conventional induction heat system with
bending work piece
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Characteristic of conventional type and 3DQ

Type Heating and quenchig schematic

Temperature deference in
circumferential direction

Rotation m
>

(conventional) '
Ty

Rotary

Qunching water Good

(It might be low due to
rotation, even if clearance is
not constant)

Induction coil Long region of high temp.

anvs
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Induction caoil

3DQ

Poor
(It might be high due to high
frequency heating focusing,

Short region of high temp.

if clearance is not constant)
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Component of 3DQ system

Classification of apparatus Main item of apparatus
. Feeding, guide supporting and chucking
Holding K
for work piece
Heating Induction coil
Cooling Storage tank, pump, quenching ring
Bending Bend forming robot

Quench ring Bend forming robot

Feeding device .
Work piece
[

~3

: ‘ Recovery pan
Guide supporting
E Removing bublle tank
T
Induction coil [

v

b Quench water storage tank
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3DQ system schematic
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Water spray from quenching ring

BEE2 MISOEFORy MHE
Bend forming robot during process
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Type of bend forming robot with 3DQ system

Cross section of Shape of Bending
Robot type i
work piece product force
Single arm | Small and medium Simple Middle
U-shaped
Double arm Small Shape Low
bend
Parallel link Large Complex High

Guide support

Feeding device

Induction Coi |

Bend forming robot
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Single-arm robot type system schematic
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Various examples of 3DQ product application to
automobile parts
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Contact area
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Characteristic of chucking length

Contact area of chucking work piece Long Short
Work piece yield rate Poor Good
Holding performance Good Poor
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type
Induction coil induction coil
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System
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s (e]e]e}
Feeding Robot Feeding
device Rollers Quenchring device  Shoe Quenchring
Strong . . High yield rate due to supporting the end edge of
. High wear resistant :
point workpiece by the shoes
Weak Non-high yield rate due to supporting the end part | Deterioration in machining accuracy due to clearance
point of workpiece by rollers expansion of frictional wear
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