Journal of the Korea Academia-Industrial
cooperation Society
Vol. 14, No. 9 pp. 4156-4162, 2013

http://dx.doi.org/10.5762/KAIS.2013.14.9.4156

FEAHEA 39 aYamEe] QHY WA

Heat Transfer Analysis of

Medium-Size Crankshaft

during Induction Heating

Sang-Chul Park”
'Department of Naval Architecture & Ocean Engineering, Koje College

E}
Zi E, 4714 7P°§ Aoty A 94 Sl disted —er Bl
o]

YARZE A Bl BES DS IR HAe fErtdzde s Sla
S0l e Abgale] AAE 2 dugeae

AT A AARE AL Ak T s e i dae

%9} Tvﬂoﬂ GE U, S 4 SEAE Wbl Bol 8 KT AAmas] A ° A 5o fErAE

< ZAstrk

Abstract This study was peformed to determine optimum induction heating conditions for a round bar of

crankshaft. Four induction heating conditions were proposed and evaluated, employing numerical method, based

on electromagnetic and sequential heat transfer analyses, resulting in optimum induction heating conditions which

are finally proposed based on peak temperatures at heating zone and minimum temperature gradient through

thickness of a round bar after 1 hour induction heating.
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[Fig. 1] Basics of Induction Heating
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[Fig. 2] Configuration of Crankshaft

[Table 1] Chemical Compositions of ASTM 1042
Carbon Steel(SM45C, unit : %)
C Mn Si P S
ASTM
0.42 0.78 0.30 0.01 0.01
1042
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[Fig. 3] Induction Heating Equipment
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4157



7] 8)E A A4 A9F, 2013

[Table 2] Induction Heating Conditions(unit : mm)

Case Coil No. Coil Coil Moving
(left/right) length | distance | distance
A [#10~19 / #30~40| 174/191 174 14 mm/sec
B | #6~12 [ #31~37 | 121/121 313 -
C | #6~18 [ #25~38 | 226/243 104 -
D #6~#38 574 0 -
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[Table 3] Temperature Distributions with 4 Induction Heating Conditions

Case-A Case-B Case-C Case-D
L1 | L2 | Rl |R2 | Ll | L2 |RlI | R |Ll | L2 | Rl |R2|LlI|L2|RI|R2
Max. temp.(C) 1065 | 1200 | 1031 | 1244 | 772 | 886 | 774 | 870 | 1164 | 1425 | 1204 | 1460 | 1209 | 1651 | 1241 | 1668
Min. temp.(C) 898 | 1075 | 857 | 1105 | 723 | 707 | 722 | 694 | 962 | 1250 | 1018 | 1288 | 835 | 1294 | 885 | 1315
Temp. difference(C) | 167 | 125 | 174 | 139 | 49 | 179 | 52 | 176 | 202 | 175 | 186 | 172 | 374 | 357 | 356 | 353
lfi?:eﬂc 3,600sec. 2,800sec. 1,800sec.
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