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A Study on Strength Characteristic for Marine Propeller
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Abstract

The strength data on AIBC3 and HBsC1 which are used for materials of marine propeller blade
are insufficient as used of material limited, and even rules of KR(Korean Register of Shipping)
describe only a point of view that the chemical composition and mean values of mechanical proper-
ties have to be certain level.

In this study, distribution characteristics as well as mean values of mechanical properties are
investigated through the tensile test, and the characteristics of fatigue strength are investigated
through the fatigue test.
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Table 1. Chemical compositions of marine propeller materials”
Composition (%)
Material [ T | Impurities |
C Al Fe Ni M Z S r
" . " " " P | s |
P ‘ ! T
HBsC1 55.0~60.0 | 0.5~ 1.5 f 0.5~ 1.5 ‘ 1.0 Below | 1.5 Below | Remnant | 1.0 Below | 0.4 Below { 0.1 BelowJ
[ A
AIBC3 i 78.0 Above 8'5~10'5i 3.0~6.0 | 3.0~6.0 [‘ - - 0.5 Below

Table 2. Machanical properties of marine pro-

peller materials”
Yield Tensile
Material | strength strength Elongation(%)
(Mpa) {Mpa)
r—HBsCI 175 above 460 above 20 above
AIBC3 245 above 590 above 16 above
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Fig. 1 Specimen of tensile test
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. Chernical Composition(%) Table 4. Tensile test results(AIBC3)
Material Cu Al | Pe Ui l Mn 7n Elastic Yield Tensile
HBsCl | 57.95| 125 | 0.5 | | 118 | REM. Number | Modulus | Strength | Strength
1 (Gpa) (Mpa) (Mpa)

ALBC3 [ 835 | 875 | 425 [ 323 ] 098 | - —

NO. 1 7.385 268.107 593.585
NO. 2 7.457 270.908 592.656
7e NO. 3 7.260 272.624 589.255
l—i,o/__@ ~ NO. 4 7.842 266.495 594.990
. % — N NO.5 5.816 308.909 594.113
o o i hd NO. 6 5.940 299.102 605.985
% L@—\% o NO. 7 5.957 284.147 591.900
15,20 NO. 8 6.937 289.051 606.928
45 170 NO.9 | 6194 271.644 593.920
X NO.10 | 7943 264.289 598.005
Fig. 2 Specimen of fatigue test MEAN ‘ 6.273 279.528 1 596.134
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Table. 5 Tensile test results (HBsC1)

Elastic Yield Tensile
Number Modulus Strength Strength
(Gpa) (Mpa) (Mpa)
NO. 1 5.095 282.431 489.106
NO.2 4.449 294.689 483.222
NO.3 5.062 290.031 474.887
NO. 4 6.565 268.211 485.429
NO.5 4.647 293.954 525.391
NO.6 6.373 267.966 529.804
NO.7 5.497 284.392 476.358
NO. 8 4.859 287.825 527.597
NO.9 4.651 289.541 518.281 .
NO.10 5.439 276.792 488.126
MEAN 5.264 283.768 499.821
Table 6. Yield Strength Vs Tensile Strength®
Material| S10C | S45C SS41‘SM50IA12024 Ac8 |HBsC1| AIBC3
onlos | 0.67|060 |0.608] 0.60 | 0.72 [0.76] 0.57 | 047

Table 7. C.O.V. of materials obtained from tensile

test (%)
AIBC3 | HBsC1 | SM45C | S10C | Al

;’;‘;‘fﬁ ,| 1593 | 1867 | 854 | 627 | 489

.
‘S(:‘::l gth 545 | 345 | 366 | 146 | 3.08
g‘z;‘j:;h 707 | 453 | 378 | 557 | 3.35
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Fig. 3 Weibull probability plot of young' s modu-
lus of AIBC3 and HBsC1 specimens
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Fig. 4 Weibull probability plot of yield strength of
AIBC3 and HBsC1 specimens
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Fig. 5 Weibull probability plot of tensile strength
of AIBC3 and HBsC1 specimens



66 BEHABMEEES, $238 1R, 1999

3-2. =AH

H2ZAE L AZAE ANA 2 FLTF 2
Aoz APAE FH 3t AL 3t o5 4
7}Z Table 83} Figs. 6~7¢] Vel At} Hura o
2 AIBC3, HBsC1 2.5 5| 23 2712 o] ¢g#3
9] Zo] s W& 54% Yepid 39, &
AgAA AR AFH L FLH2 R409] dint
Aol wAE B F AeE R JFA Y 77
o 3lof] et U2 T B J&S v

EAEHe A S vt o] 2] W&o athA] o
& uXA] G Ao AlgEv AL 78

7) fsted A 2eNAF KT & T Bpou F

AR E3] 1.0 7}7+S 9F 1.0438 YRt
Aue N2 re a2 A e} FF ;S
Bl glolA shde] e Zide] 7 ®7) 38t
vl @ H1E) 7 44 ok e 02t d

Table 8. Fatigue test results (AIBC3 and HBsC1)

. Fractured
NO Alternating cycles, N Sa/os
stress(Mpa)
AIBC3 | HBsC1 | AIBC3 | HBsC1

1 176.4 14832 1461 | 0.33 0.35
2 163.4 35583 12534 | 0.30 0.33
3 130.7 96609 26388 | 0.24 0.26
4 104.6 97139 92142 0.20 0.21
5 85.0 545213 171153 | 0.16 0.17
6 65.4 1311585 | 480136 | 0.12 0.13
7 45.8 107 | 4999041 | 0.09 0.09
8 19.6 107 10| 0.04 0.04
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Fig. 6 Relationship between relative stress and

number of cycles(AIBC3)
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