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Application of the Riser Heating Equipment to Control
Shrinkage defects for Casting of the Propeller
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Abstract

An integrated riser heating equipment has been developed to control shrinkage defects originated from casting of a marine pro-
peller. The integrated riser heating equipment is composed of up/down moving parts, heating power source parts and an integrated
controller. Heat capacity putting into the riser was calculated quantitatively on the base of a heat transfer analysis, which consisted
of the establishment of heating model and the theoretical analysis for heat transfer. The riser heating equipment was evaluated
through arc heating and electro-slag heating method. With the results, the arc type heating method was selected by considering high
thermal efficiency, inexpensive cost, and convenient workship. This equipment improves the quality of a propeller casting and the

poor working environment.

Key words : Propeller casting, Riser heating equipment, Shrinkage defect, Arc heating, Electro -slag heating, Riser heat flux modeling.
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Fig. 1. Schematic diagram of riser and base frame
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Fig. 2. Model of riser for calculating heating output flux
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Fig. 3. Relationship between management time to riser and pouring
weight

Fig. 4. Overview of riser heating equipment
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Table 1. Experimental conditions for test
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Fig. 5. Simulation test to select a proper heating method

(35)

Ze)ag AHEA QT BeA) AR nedle] BAe
9ol el SEE AR SR I sloz ne
298 ATe 33 Y. BEHEL TR
S HEAE AR AT, o5 B Bl Aol ofa
7b ugstel olmade) St 24 A Zajgou,
Fanel Qe BeAE a%@. Ash, A3 48 Aol
olzrh A Wase] QB Fgo) ¥tk T2h) Bex
o) Ay B4¢] g8 sfgAZio] 0¥ AT BARFE
ol Golelrl HEH] o2 rido] BIASRE Bl Ut
Ehon], ot Hol2lE AlAs) Folo} olarh o] &
go] 9 AA4Ho T A0E YT

Fig 62 AFHAA QA ol 7 SBAPYl A8
of g2 gt Yrhew MEE UrhlT Qo 2710 99
2 gl 71ie] Azt R99 ZANT &

we e FYse] SN B D FH2 8ol
w97 Aol YOE FRs|E, REgde) JeinckE §3)
ews} F743) wolde ¢ + Uk BY 2700 2Ee 3
A5r} ol hagle] Re eus A5 T ged, olne
QAEZo] $Y FYAL Aol met $7 2] e 7

o] £¢] Yolom AT} o= 71Hd oF A%
Fo) FeE 49

g5
AR o B dolke $

= 07T,
AR A i R e 899
EErh IRy wopAE g < & Aok

Yugoz ezl v SJee YAER Foh gy
olz 7iganT @R gol Bk eiA ek ol
& g3 3 ofel 7

G A B T
o ERaE FHlsl] YAFRA A8AEL WG, A

=

A7 APE AFEF AN AN F, EY20] Ao
M), AEEHY € %]% T 28 EE 5 Aol R
oo Al de 2R Yehyth ]ﬂ—‘:— bz 4%
Y 880 B2 ﬁ_i o2 ol 7lAu L UYAFE AlY
oM FHo S YFRE olFeE AN FANA H
FEHY ALE yE

42 Wi HEBAH

ATl e AP A HIEeE JEe 2Ed
23 of= 7lEAE A8kl YRl 8 TSt W'
o 2% AN el FhsoF T EF2 FAE o2
ZAS AP on, Y-7FEAR A A ERPL 24=
L 3o BT Jhestan.

A Qe Z2Pe FUTTF 202004 130800 o=

T glew, 3} thEstso] 7l~— Hl It} s HA =
Zaz] sy £ 2, 29502 719 W oF 220 A9
A 420 A7HA] 919 A7 2 }1 3354 7B 200A A
ZojlA 200 AZHA) 919 ARE FUAR 4% TMERde
HEae Aoz EHAT

AR BEAFe FAFF 1B1E AT it drjaiien,
e 4R F AP AT 158 Fo AT F
F9Y 27d%e] 186KW o[itt. olell tis SL8A] 2=
o2 H0Ax42Ve EFE FTFL 9, ¢ 27HE F

2= o=

=

i

O



_78- N EE LER A 289 A2 (2008.3)

* RAW = ARC « ESHT

Arc 400A, 30V
ESHT : 3004, 20V

1100

Temperatute ( C)

0 1800 3600 5400 7200 9000 10800 12600 14400 16200 18000 19800 21600
Time (sec)

Fig. 6. Temperature variation of the melt with elapsing time for each heating method

(a) Riser cutting face (b) produced propellers

Fig. 7. Shape of the riser cutting face and propellers after riser heating by equipment
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