Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.9.352

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 9 pp. 352-357, 2020

Evaluation of Cooling Process for Marine Shaft Forging Products

Sang-Chul Park

Department of Naval Architecture & Ocean Engineering, Koje University

2 9 B ATE HuE tAdd BEY £F GRES GRA
sHash] gistel ST 13, 2% 18 W 97 BEE AX 24 9
o FAolN WK Ao AW YN AFEAS of 3
ARE %5 grBolE 24 97t BRAY F IAugel A4 Wiel sty U 25 %7} golit o
9 A, AW SR L YHBORA FEE FLIA U BRI
A4 WY ARt B SIe, oleie £4E ‘
A AL FAsIgon, 9 slo] YA HEE 27] &
= 1250 Tl DAY P2 T WATOI Ao] Aol U LEMEE AT, Fold 45Rel FH
SEo iste] SEolele WA A3t B E o] £48717F WAo] A 250 T/A WA LY Ao
Ae] Ao AYnEoR A8FoRN 7 BRE AL A

oA dst= FEAZAE

4
g iﬂltxéfs’ ﬂxlﬂl thl

=279l ANSYSS A}a%}o:}

E
3!
e,
rlo
4
1
p
N
]
1o
A
- o
o
A
e
o
ko
B
m]m
%

[‘lr oﬁ

rr
>
N
(©]
)
-l>
)
iE
o
& &
o,
v
ot
o
N
>,
S
rlo
b
ol
e

Abstract This study was performed to solve the quality problems of forging propeller shaft components
in the marine diesel engines during the final cooling process and provide reasonable guidelines to
increase the production of forging products. Residual hydrogen existing on the inside of forging products
begins to diffuse and accumulates at the pores, micro-fissures, and grain boundaries as the temperature
of forging products begins to decrease and reaches a critical temperature range, and finally transforming
into internal defects. These defects were easily found near the surface of products after milling the
surface of forging products. In this work, four types of forging products (shaft flange, shaft journal, thrust
shaft, and propeller shaft) were chosen to evaluate the temperature history of products during the
cooling process, employing non-linear numerical analyses with the ANSYS program. The times elapsed
to reach 250 T after cooling were approximately 9 ~ 23 hours for each forging product. These times
can be used as cooling process guidelines on the quality and productivity of products after heat

treatment.
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Fig. 1. Forging procedure of forging products
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Fig. 2. Schematics of forging products
(a) Shaft flange (b) Shaft journal (c) Thrust shaft (d)
Propeller shaft
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Fig. 3. Dimensions of forging products
(a) Shaft flange (b) Shaft journal (c) Thrust shaft (d)
Propeller shaft
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Fig. 4. Thermal conductivity of forging products
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Fig. 5. Numerical analysis models
(a) Shaft flange (b) Shaft journal (c) Thrust shaft (d)
Propeller shaft
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Fig. 6. Evaluation point for temperature history
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Fig. 7. Temperature distributions after 10 hr elapsed 200 T
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