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WEAR OF A ROCK EXCAVATING TIP AND ITS COUNTERPLAN DUE TO HARDFACING

= OEMRIIR
By Tatsuro MURO and Ryoichi FUKAGA WA

As an important problem of construction machinery, it is necessary to study the

boundary region of mechanical properties between metal and rock mass to get a rational

maintenance of rock excavating tip. Here, the amount of wear and wear length of pure

rippertip and hard surfaced one by means of spraying or welding were measured

respectively at several different ripping operation sites of land reclamation. It was
clarified that the amount of wear of pure tip is fairly correlated to the index of rock

mass strength for wear, and the wear resistance and self-sharpness of tip coated by
carbide composite welded metal presents to be higher than the other metals. And also,
the effect of hardfacing of sprayed metal can not present under high contact pressure,

but develops considerably under low pressure,
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Table 2 Metal Properties of Rippertip and the Hardfacings.
Parent Metal of Rippertip Thermal Spraying Metal Welding Metal
Metal a b c d e £ g h i j
kgf/mm? 458 429 502 480 657 645 663 677 880 737
v MPa 4488 4204 4920 4704 6439 6321 6497 6635 8624 7223
HRC 46,0 43.5 49.3 48.0 58.3 57.7 58.6 59.2 66.4 61.7
Te“SiteMpit;”e"gth 1723 | 1682 | 1707 | 1385 | — | — | — | — | — | —
Contract(i;:n)of Area 43.9 | 49.0 | 33.7 6.5 o o _ — . ——
Elongation (%) 10.8 10.4 10.2 2.2 _ _ — — —_— —
Charp)(' ;E?i;ﬁ ;’al“e 261|207 115 |82 — | —| — | — | — | —
Cr 0.5 0.5 2.9 1.9 17.0 14.0 16.0 11.0 21.0 33.0
Si 0.3 1.8 1.7 1.8 4.0 4.5 4.0 2.5 0 [\
Fe 97.2 96.6 93,5 94,6 4.0 4.5 4.0 2.5 45.5 62.0
o 0.3 0.3 0.3 0.3 1.0 0.6 0.5 0.5 5.5 5.0
Chemical
Ni 0.7 0 0 0 70.5 73.4 64.3 46.0 o] 0
Mn 0.8 0.7 0.4 1.0 0 0 0 0 0 0
B 0 0 0 0 3.5 3.0 4.0 2.5 0 0
Composition ) 0 0 0 0 0 0 0 0 1.0 o]
B W 0 0 0 0 0 0 2.4 0 8.0 0
Nb 0 0 0.1 0 0 0 0 0 9,0 0
. Mo 0.2 0.1 1.0 0.4 0 0 2.4 0 10.0 0
(*) Cu 0 0 0 0 0 0 2.4 0 0 0
WC-8Ni 0 0 0 0 0 0 0 35.0 0 0
P 0.01 0.01 0.02 0.02 0 0 0 0 0 0
S 0.01 0,01 0.01 0.02 0 0 0 0 0 0
R * 0.37 0.56 0.93 0.69 2.44 2,00 2.57 1.48 8.25 6.09
Small Tip No, 1 2 3 4 5 6 7
Giant Tip No, 1 II III v v VI
*  Softening Resistance at Tempering
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Fig.1 Relations between horizontal force P, and vertical

force Py acted on a small rippertip at site F. (Average
resultant force P=173. 3kN)
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Fig.2 Relations between wear amount of small tip M and
ripping operation time T. (A, B, C, E and G means
operation site respectively)
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Fig.3 Relations between wear length of small tip L and
ripping operation time T. (A, B, C, E and G means

operation site respectively)
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Fig.4 Relations between wear amount of small tip M and

ripping operation time T measured at operation site
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Fig.5 Relations between horizontal force P, and vertical
force P, acted on a giant rippertip at site E, (Average
resultant force P=531.0 kN)
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Fig.6 Relations between wear amount of giant tip M and
ripping operation time T. (A, B, D, F and | means

operation site respectively)
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Fig.7 Relations between wear length of giant tip L and
ripping operation time T. (A, B, D and I means

operation site respectively)
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Welded point of giant tip No. V[.
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Fig.8 Relation between wear life of standard small rippertip
T. and index of rock mass strength for wear A

(critical amount of wear 68.6 N) and test results.
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Fig.9 Relation between wear life of standard giant rippertip
T. and index of rock mass strength for wear o,

(critical amount of wear 156. 8 N) and test results.
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Photo2 Metallic texture of parent metal of giant tip No. T .
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Photo3 Metallic texture of parent metal of sprayed giant tip
No. 1.

Photo 4 Metalllc texture of boundary part of sprayed metal
and parent metal of sprayed giant tip No, ][
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Photo 5 Metalllc texture of parent metal near surface of

sprayed giant tip No. ]].
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(a) Sprayed Giant Tip No, V

(b) Welded Giant Tip No. Y

Photo7 Initial worn shape at edge parts of giant rippertip.
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