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The Study for Stress Calculation of Slip Damage between Propeller
Boss and Shaft on the Large Vessel
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Abstract :

7l A8 & 4 glan, vyl ZeAler s o

& AMIL BalA 55 F
AT A= 717F YlEKeyless type) Z 2]

t2 2 H el 583 A8S Ale 3 Aow dAvkdc

The accident of Slip damage which arose between propeller boss and shaft will be a great problem of safety and economical

due to the loss of propulsion power. In this study, the cause of slip damage on the large vessel was surveyed by meeting with officers ot

troubled ship, checking of drawings on the new built and surveyor report of adjuster company. Additionally, the material of propeller had

been compression tested for confirming the impact strength. The result of this studies would be promote the design strength for contact

force or keyless propeller, and fithermore reduce the accident of propeller slip between propeller boss and shaff.
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oltH#E N F34, 2003).
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AL, argo] wAg xeay weks 9jste] §jAskE AbaLzt
AT 2 Aol A] Zz Ao wolgls AbaR-gle] 7t
3 FAEE FAES T3l B Fo] e d9s
BEs] qristaat gtk o] AgrE wpgow xmdeier &
o] HEFsh= HEFHS s ARForAs ZeAy H7 ¢
71% Ag Agdte] S-ALE oY & = 9S slolth
2. @17 Muto] TRHa|S TRHAS JEKE
Aol iAol # Aduke F7]¥HMain engine)©] Mitsui

B&W 6LS0GFCA®°]™ 106 rpmollA] 18400 n}&S A7) =
A4 Diesel 7132 BA3IA . Propeller 27 7,100 mm, ¥
Z|(Pitch) 4,767 mm, T %< 23,330kg¢]™ 4BladesZ4 #3
T AW Avloa R A AW (Clockwise direction)
ol xzAY AF= Ni-Al-Bro|H F2 Steel Grade 2°]t}.
e = go|HEe] itk A A o] 680 mm, HolH ZA
1/20, Taper H-%2] Zo]= 1,130 mme]th
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3. Torque A&t
3.1 ES2 =83 A4t

Torxr (1)
371 T : B4, r: w4, F: a9 =7

)

1HP =7 kemv/sec, 1 kW=102kgm/sec, 1 HP = 0.735kW 2)

P=To (3)
A7 P &Y, T EF o FFE

kW = T(Nm) x 2r x rpm/60,000 (4)
rpm : revolution per minute(7 &3] 4 5)

AT didAdhE mhEo] 106 rpmell A 18400 HPOl B2 A12)0f| A
kW = 18400 HP x 0.735 kW/HP = 13529 (kW) ®)
213)ell A T = kW x 60,000/ 27 x rpm)

13529 x 60,000/(2 x 3.14 x 106)

1,219,414 (Nm) (6)

Propeller #]73¢] 7,100 mmo] =2

WA (r) = 7,100 mmy2 = 3.55m (7
A F=T/r = 1219414 (Nm) / 355 m

= 343497 N ()

Aol 4 Keyless Propellere] 73-%- Propeller shaft®} Boss A}
olo]] 28 o]Fe] B Ave HAHS a7etER(FRdT
3], 2011) AAZ A= P2 343497N x 28 = 61,7916 N
o]’Fe] Hojof gt

JEXAFHI A SHS FA Eds HZIA] 1eHjo| =
2 JFE ofE= o 2ok
B3 o] = AAER - THAESA 9)
=(28-16) x F7|1% HYE=a
=12 x F71% HHEA (10)
Aol EFshe Z=Hy AS(ALBCIAY IHA ==

245 N/mm’e] a1 Q174753 500 N/mm® o]4ko] &t}
3.2 g94=0| OE ™A ASt

A 95 CAlA -0 CE Wztd u $Z9
g e 0o g

e Amel 4%

9=d = A% x 314

= 6L75mm x 3.14 = 2,065.3 mm
TEH = do] x GG AF

= 20653mm x 25C x 2 x 10%°C = 0103 mm
0.103/2,065.3 = 0.0005 = 0.05% 11

A w AR @ FE ANS A okesh BHe §
1998). 2A2e] 1)@ 1A F Aol A
L =5d (12)

oA7]eA L = Algd FaPF Ao,
o] ol z}/\]ﬂOﬂ/ﬁ d=10mme]™ L = 5 x 10= 50mm7} ¥t}
A7l a7HE HaA dAlEo] 16% odeln= 4l
=50 x 0.16 = 8(mm)o|tt. FEHHo] §le AF YS&
0.2 % Proof StressZ €32 & 8mm x 0.002 = 0.016 (mm)
7} €t}

AbaL7E S S
Q=1

.

d = H3 1}76] olulA

Aol

adels el Adgen o &4
2T XéEii =489 AE PARRS DS
100-130 J/mm’, 0 Coll &= 50 J/mm” =022 Ao u]a}
o Ayt olslrt HFoh Fig. 19 &8 AAlaAdelA 0.016 mm
ol A Hle| el HEPFsA 1ElH Wb gho]l diEF 245N0]
oh JaE gage A 02%Y u $2o] 245 N/mmo] =

2 A1DoNA 0.05%Y W ZEE 0.05%/02% x 245 N/mm’
= 61.25 N/mm’7} €t}
Strength
590N e
285N | 4 ™

0.016mm(0.2%) 8mm(16%) Elongation

Fig. 1. Stress Strain curve for ALBC3.

3.3 EALHo| &Egst= #

Fig. 2& H29 & HJFH-E veldth Fig. 204 & 274
o] 630 mme]al Taper”} 1/200]H & 7ol 6235mm, 2
o7} 1,130 mmel B2 Fedie] A2 6235 +(680-623.5)/2 =
651.75 mm7} ©t}h =9 Taper® H#9 THAHS TUYF F
A ox 1 ox Aoyt HrE WA = 65175 x 1 x 1,130 =
2,312557.10mm’o] i ¥l WAY steA g = AAe] Y/
S 42 961,791.6N/2,312,557.10 mm” = 0.416 N/mm’#} 7t}
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Fig. 2. Propeller Boss Taper Part.

3.4 =2HY M=o AFZLE FF L Ait

Fig. 32 A9 @717} A7 20mm, ¥°] 20mme] E 29}
Ze g4 ALBC3AIE 45 AEs A4 4 2 A=
Zo]m Table 12 ©] Fig. 3ol4 AXte a5 2 ANz
EbAtHKuwabara et al., 2009).

L

Load kN

Displacement mm

Fig. 3. Compression Result for ALBC3.

Table 1. Compression Result for ALBC3

P(kN) 63 112 112 112
-Ah(mm) 2 4 6 8
0,(N/mm? | 201.6 | 358.4 | 358.4 | 358.4

~£,(%) 0.10 | 0.20 | 030 | 0.40
0(N/mm? | 221.8 | 430.1 | 510.0 | 539.6
-e(%) 0.105 | 0.223 | 0.356 | 0.511

0, = P/A, = 37000/(3.14 x 10 x 10)

= 37,000/314 (mm?) = 1184
g0 = Ab/h = -1/20 = -0.05
o = 0ol + &), & =In(1l + g)
SmmzolZ &4E A9-(Zo] 8mm &7 8mm F°] 10mm)
Fig. 4¢} 2om WA = 9&EH x Zo] =314 x A%/2 x 10
= 314 x 82 x 10 = 1256 mm’°|t}.

10mm

8mm

\! gmm

Fig. 4. Damaged Propeller Slot.

Damage Part

8mm wide x 8mm depth x 10mm height

Damaged Blade

Fig. 5. Detail of Damaged Parts.

P=A %o
= 1256 mm® x 539.6 N/mm”
= 67,774N

Propeller A&+ &&=
= A7 x 314 x rpm/60
= 7,100 x 3.14 x 106/60
= 394 m/sec

AP = F x At (13)

£
N

JelX P =3, F =349, t = 2-&A7ko]t]
AESEW 10m AgelA EA7F T S X vz

FAAZFE 10m / 39.4m/sec = 0.25 secO] Tt}
AP / At = 67774N / 0.25 sec

= 271,096 N

webA] o] gt &4do] RIS BHAE FHsi 4
3k 4= 343497 N / 271,096 N/ea = 1.267 717} ©t}. Fig. 5
= AA Bl &F EFol A2 9 Fio] Fig 49 &
A
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g YEZF 30mm AE FZE LYWA HEE A= Hr g F SEHo] ZEste] dAE S-S wilen v
Locking Plate®] &7 24mm<e] o] HEHT o] Ao A 1 22 AES I3
& Yele A8 9k AGHEE ALtsiTh Fig. 62

Locking Plate$¢} Ping YeERiT]

Locking Plate?} Pin® AZ+= A7HMild steel) & 24 o]
Ao At & 1% Zx== Table 29 2t}

¢p24mm 97 4 u] WHE DY4 x 314 = 24 x 24 /4 x
314 = 45216 mm’
Table 2014 e =7} 260 N/mm® o] Fo] =& o] ¥e] At
AEE v 2

45216 mm” x 260 N/mm’ = 117,562 N

120

%!84@22—
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Fig. 6. Details of Locking Plate and Pin.

Table 2. Strength(N/mm®) of Mild Steel

Shear strength Tensile strength
Material

Soft Hard Soft Hard
Hot Roll 260> 280>
Cold Roll 260> 280>

TN ZzAe dEl= §2 9617916 N2 E)o]
B2 AselM Axtshs wEAsE 0302 Altety
9617916 N x 0.3 = 288537 N >
117562 N5 Locking Pin& A&t
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