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Development of Steel Castings and Forgings for Vessels

ERHEZ"
Nobuyuki FUJITSUNA

KOBE STEEL has been developing crankshafts, as well as other steel castings and forgings for
ships, to make ships more energy efficient and reliable. This paper introduces technologies relevant
to crankshafts, namely, super clean steel, technology for improving the fatigue strength of forged
steel crank-throws and improved techniques of non-destructive inspection. Also introduced is the
development status of highly strengthened intermediate shafts and high-strength steel for rudders.

FANE =04, 7o v rEe e LT, RS
TuxXgHh, ft (L) MHHSEHGR T 5 —A My ¥
ZEosEmn (K1) 285 L Twb,

M4, NOxHKU R SOxHIM, T )b ¥ —Rh# ik FHEE
(EEDD) OE A7 &, RIS 2 BRBEHll 2B By 12
mibsht, Tavy FTITRES BB, HE
I AR SN L — NI OBFR, (KHEST &
ADSED 5NT VB,

ZO XD MAEROBIICKH L, MMoE = LR
BRI FICES5$AZ L2 HE LT, MAEMOM
BRI ATV, AT, St ciE L Tn
2 R SR B3 % Sl OFAN B OB Y HLA % A5
%

(1) Crankshaft
@ Intermediate shaft
(3 Propeller shaft

@) Rudder stock
®) Rudder

() Rudder horne

1 Fsbedil i M S L2 AR RS

Fig. 1 Marine parts using casting and forging
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Fig. 2 Built-up type crankshaft
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Fig. 5 Fatigue strength of super clean steel for solid type crankshaft
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Fig. 6 Manufacturing sequence of built-up type crankshaft
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Fig. 7 Forging method of crank-throw
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Die forging
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Fig. 8 Cross section of throw by die forging
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Fig.10 Scanning system of throw automatic ultrasonic inspection
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Fig.11 Scanning system of automatic ultrasonic inspection for solid-
type crankshaft
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Fig.12 Relationship between tensile strength and torsional fatigue
strength
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Fig.13 Effect of applying high-strength intermediate shaft
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Table 1 Mechanical properties of low alloy steel KSFA65W-S for
rudder-stock and pintle

Elongation Reduction of area
Tensile strength | Yield strength (%) (%)
(MPa) (MPa)
Longitudinal | Tangential | Longitudinal | Tangential
640-790 445 min. 17 min. 12 min. 50 min. 35 min.
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Table 2 Mechanical properties of low alloy cast steel for rudder

parts
Grade Tensile strength Yield Strength Elongation Absorption energy at 0°C
o (MPa) (MPa)
SCAHA50W 450 min, 255 min. 20 min. 27
SCAT480W 480 min. 275 min. 20 min. 27
SCAHS50W 550 min. 355 min, 18 min. 27
SCAL620W 620 min. 430 min. 17 min. 27
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