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Abstract

A propeller has been considered as one of the most critical elements in propelling ships. However,
only a little research on the marine propeller has been carried out. Furthermore, fractures of the
propeller have been frequently caused by fatigue, but only tensile strength, yield strength and elongation
are discussed in Register of Shipping. For the above reasons, we have evaluated strength properties of
AIBC3 and HBsCl, both which have been used for the marine propeller by using air jet chisel and
then, presented a method of improving the strength.
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Fig. 1 Liquid penetration test for specimens

Table 1 Chemical composition of specimens

composition (wt %)

Kind - = AT Fe | Ni [Mn] Zn | Sn ] Pb
HBs| 0108080607 |Rem|0.3 0.4

test | Cl
result ”é‘? 82192(38|41|1.0{0.1/0.1]003
HBs | 52~0.5~|0.5~] 1.0 |0.5~]35~{0.1~] 0.5
e |G 162[30]25 |01 4.0{ 40 | 1.5 |15
AIB | 77~|7.0~|2.0~|3.0~]0.5~] 1.0 | 0.1 |0.03
C3 | 82 |11.0/ 6.0 | 6.0 | 4.0 [o] 5|0l 3|0 3

Table 2 Mechanical properties of specimens

tensile test

. yield tensile .
Kind strength strength elo?g/a)t ton
(MPa) (MPa) ’
HBsC1 284 500 35.6
Test
result| sigc3| 280 596 27.4
HBsCl| 17504 | 440014 | 200]%4
KR
AIBC3 | 2450]4 | 59004 | 1604
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Fig. 2 Dimension of tensile test specimen
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Fig. 5 Results of fatigue test
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Table 3 Results of elongation measurement

standard virgin peened
Grade . .

of rules material material
AIBC3 16 % 27.4 % 26.1 %
HBsC1 20 % 35.6 % 325 %

Table 4 Vickers hardness test results

AIBC3 HBsCl
virgin | peened | virgin | peened
No specimens|specimens|specimens|specimens
1 239.1 2433 121.2 211.1
2 2327 249.8 119.7 209.8
3 2424 256.0 129.2 199.8
4 250.0 257.5 126.7 208.5
5 252.0 262.9 120.3 210.7
6 254.8 264.3 119.1 2133
7 2584 261.8 116.4 207.1
8 256.2 259.8 123.1 201.3
9 2519 263.5 120.1 198.6
Mean| 2489 2577 121.9 206.7

Fig. 8 Micro-structure of subsurface
for virgin AIBC3
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Fig. 9 Micro-structure of subsurface
for AIBC3 after peening

Fg. 10 Micro-structure of subsurface
for virgin HBsCl1

Fig. 11 Micro-structure of subsurface
for HBsCI1 after peening
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Table 5 Tensile test results of virgin and peened

materials(AIBC3)
Young's yield tensile
modulus strength strength
(GPa) (MPa) (MPa)
NO\| virgin |peened| virgin |peened| virgin |peened
1 74 | 7.0 | 268 | 298 | 594 | 617
2 7.5 7.1 271 281 593 613
3 73 7.0 | 233 | 284 | 589 | 610
4 78 | 7.2 | 267 | 286 | 595 | 612
5 5.8 6.9 | 309 | 294 | 594 | 600
6 59 | 7.3 | 299 | 296 | 606 | 596
7 60 | 7.0 | 284 | 282 | 592 | 622
8 69 | 68 | 289 | 287 | 607 | 603
9 62 | 62 | 272 | 286 | 594 | 639
10 ] 79 | 7.1 | 264 | 283 | 598 | 612
mean| 6.3 7.0 | 280 | 287 | 596 | 612

Table 6 Tensile test results of virgin and peened

materials(HBsC1)
Young's yield tensile
modulus strength strength
(GPa) (MPa) (MPa)
NO\ | virgin |peened|virgin |peened| virgin |peened
1 5.1 5.1 | 282 28 489 571
2 4.5 52 | 295 | 298 | 483 | 562
3 5.1 5.1 | 290 | 295 475 567
4 6.6 | 6.0 | 268 | 287 | 486 | 536
5 4.7 54 | 294 | 292 525 549
6 6.4 6.1 | 268 | 298 | 530 | 556
7 55 57 | 284 | 284 | 476 532
8 49 5.6 | 288 | 293 | 528 | 543
9 4.7 50 | 290 | 299 | 518 | 558
10 54 5.7 | 277 | 294 488 556
Mean| 5.3 5.5 | 284 | 293 | 500 | 552
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