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Plate Forming Automation System of
Steel Plates by Line Heating Method( 1)
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Abstract

In this paper a feasible way toward the automation for plate forming by line heating
method is proposed. For this a mechanical model representing the line heating phe-
nomenon is adopted and a reasonable algorithm is introduced to search the heating
path under the given heating conditions, which can produce the surface very similar to
the given surface. A computer program system has been developed according to the pro-
posed algorithm here. It has been applied to two curved shapes to show its validity.
From the results it has been found that the proposed algorithm and the developed com-
puter program system give a good result and can be a possible way getting to the au-
tomation system of plate forming by the line heating method.
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(b) after cooling
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heating
line

(c) beiding moment around heating line
Fig. 2 Mechanical modelling of line heating

phenomenon
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axb = 500 x 500 mm
t = 20mm

Fig. 7 Saddle shape
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Table 1 Models and conditions for line heating test
(a) test plates

dimension : 500 x500

thickness : 10, 20, 30, 40mm

nominal yield stress : 235N/mm*
nominal elastic modulus : 206000N/mm?®

(b) test condition

heat source ' oxygen acetylen
cooling method : air cooling
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Table 2 Test results
t T v Mo

modelno oy L | (em/mind | (MNm/m) |
Al-1 10.31 760 320 0.0084
Al-2 10.30 760 320 0.0138
Al-3 10.23 760 195 0.0101
Al-4 10.14 760 195 0.0092
Al5 19.90 732 195 0.1537
A7 19.87 132 195 0.1096
Al-8 20.13 ’ 732 195 0.1528

Table 3 Heating conditions and bending moment per
unit length, Mo for surfaces in Figs. 6 and 7

t heating conditions Mo
surface
(mm) T(t)  |vimm/min) | MN-m/m)
pillow
shape 10 760 320 0.013
inFig. 6
saddle
shape 20 732 195 0.150
in Fig. 7 ‘
A FEs 2@ 39 A4S 4 (22 Fold
Aol weh AE, 298 2we] §a14 8 & 0.
897°]Ath. Fig. 7ol B4 A& Jdol djalA] 714
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BY ALGORITHM

Similsity : § = 0.897

Fig. 8 Estimated surfaces by ALAS for
pillow shape surface
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Fig. 9 Estimated surfaces by ALAS for
saddle shape surface
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(a) pillow shape

Fig. 10 Comparison between given and
estimated surface
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Fig. 16 Comparison between given and
estimated surface
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