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A Study on the Correlation between Tension Leveler Intermesh
Leveling and Strip Wave

Young-Jong Na
Hyundai-Steel Hot Rolling 2 Team
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Abstract With the development of ultra-high-tension steel plates in recent years, the weight reduction
of exterior plates for automobiles and the production of high-strength steel plates are increasing.
Advanced high-strength steel (AHSS) has high tensile strength, so general skin pass facilities have
limitations in flatness correction and can lead to facility deformation and damage due to high tension
and equipment load. Conventional skin pass equipment has limitations in target elongation, and recent
demands require stable goods from mild steel to high-tension steel plates. Tension levelers are
recognized in industry for quality improvement as an effective shape correction method that leads to
secondary plastic deformation following the primary skin pass mill. Accordingly, tension levelers and
intermesh leveling technology are required. A tension leveler is a continuous-strip flatness-calibration
device, and there are pairs of tension bridle rolls consisting of three to five rolls each on the left and
right sides of the skin pass mill and leveler. The flatness is corrected by the tensile force while the strip
passes between them. In addition, the wavelength of the ideal intermesh and strip surface wave affects
the shape calibration based on direct correlation. Therefore, in this paper, we consider the variation of
strip waves with a proper intermesh setting of this tension leveler and explain the correlation theory of
hardness and strain for efficient shape correction to give direction in the design of calibration
techniques.
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Fig. 2. simple tension Stress-strain diagram
Aeo : before proofreading
Aeres - after correction
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77 = Strip tension at the No.l leveling roll
b = Strip width

oy = Yield stress

7 = Strip curvature at the No.1 leveling roll
E = Young's modulus
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Fig. 4. Tension leveler schematic diagram
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Table 1. experimental method comparison

- . . flatness
division typology object material comparison
Normal carbon
an steel, high 10-25 I-unit
skin pass mill | independent | carbon steel (steepness
expression |For cold rolled|level: 0.6-1.0%)

steel sheets

Skin Pass Mill
+ Tension
Leveler

hybrid type

Normal carbon
steel, high
carbon steel

For cold rolled
steel sheets

1-2 I-unit
(steepness level

0.2-0.3%)

an 55k ¢
independent 30k~80k or greater
X X bad shape
tensile strength| expression
. - shape
hybrid type 30k~80k goodness
an 800mm~ 1500mm or
independent 1630mm greater bad
width expression shape
. 800mm~ shape
hybrid type 1630mm goodness
an
independent 1.2t~6.0t L6t zll;elless bad
thickness expression p
. N shape
hybrid type 1.2t~6.0t g0odness
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Table 2. test material specification [ Strp Shape fhtterine |
-Edee wave @ Terrzion up, (Eloreation up)
i iati EXT rell urit & h
Explanation Speciation 253’2 — @ EXT roll it interresh ip
[@ ACS rolluntt intemesh down, ]
Line speed Average 200 mpm
Elongation ratio max. 1.0% -Cisrtter buckle @ Tersion up. (Elongation up)
Tension force 0.23MPa L @ EXT rollurit itenmesh donr,
Width 1880mm
-Unper chow (@ ACE rall urit Fibemesh up.

T — [@ EXT rol unit Itermesh donn J

Table 3. equipment specifications for testing

-Lower c-bow (D AGE roll unit Intermesh down,
Explanation Speciation I — [@ BT vl it Inkerrnesh up ]
Material (strip) 80k of high-carbon steel
- Upper L-bon (0 AGS roll unit [ntermesh up.
Yield stress 1345MPa Q @ ACB roll unit Intermesh up.
Thickness 23t [ @ EXT ral unit Itemnesh donn. J
Width 1224mm -Lower L-bow ) AGS rall unit Intermesh down.

_E?‘ -— @ 4GB roll unit Intermesh down.

[@ EXT roll urit Irtenmesh up

3.3 HAE Zut
Fig. 7. Intermesh set up method
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