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= = Diamond #78& Co-05C-(156~20)Cr-20Ni-8W- 2~T)Fe 5 ZAFAAE 24 (ball-milling) Y3} #|AIH
§+3 (mechanical alloying) %22 43l Art. stearic acid9] A7} 7 4#A g ] Co-0.5C- (15~ 20) Cr-20Ni-8W - (2~
TIFe 332 ¥ 6417 5t 433" T4 $2olA o)A A (micro welding) 34Fe] F2stA) a5 ek, stearic acidg A
7B dE de Y EH R 2oisE Bao] =gl 2% HolE 34 viAlslz mabe] Ebol oj A}, stearic acid7t
7HE e 97 453k F1AE 43S WA Ao FUUE 1100MPa, AE oF 46Hecd] B4 vieb i)

Abstract  Co-0.5C- (15~ 20)Cr-20Ni-8W-(2~T7)Fe alloy bond in diamond-impregnated abrasive tool was synthesized
by ball-milling and mechanical alloying process. When the powders were mechanical alloyed for 6h, micro-welding in
most metal powders was observed irrespective of addition of stearic acid. Without stearic acid in metal powders, partial-
ly coarse powders were obtained, which could be unfavorable to the densification of composite powders. The addition
of stearic acid of 2% was effective in the formation of fine, plate like composite powders. The hot-pressed compacts

showed rupture strength of 1100MPa and hardness of about 46Hne, respectively.
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Laser Welding

A4
(abrasive layer)

Fig. 1. Cross-section of abrasive layer-shank in typical cutting
wheel.
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Fig. 2. Nustration for 3- point bend test of hot- pressed speci-
mens,
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Fig. 3. Morphology of starting powders used for hot pressing process.
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Fig. 4. Microstructure evolution of mechanical alloyed Co-0.5C-20Cr-20Ni-8W-2Fe powders.
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Fig. 5. X-ray diffraction results of mechanical alloyed Co-0.5C
~20Cr-20Ni-8W-2Fe powders.
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Fig. 6. EDS map showing the homogenegusly distributed components in Co-0.5C-20Cr-20Ni-8W-2Fe

powders mechanical alloyed for 6h.
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(b) Ball-milling

il Ritin.

(c} Mechanical alloying for 6h

Fig. 7. Microstructures showing fracture surface of Co-0.5C-20Cr-20Ni-§W-2Fe alloy consolidated by hot pressing at 1273K.
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Fig. 8. Microstructure showing inter- particle fracture between chromium particle and reaction layer and
EDS analysis on fracture surface of Co alloy consolidated with conventional ball- milled powders.
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Fig. 9. Microstructure and micre-analysis in Co-0.5C- 15Cr-
20Ni-8W alloy by mechanical alioying with 2% stearic acid at
1223K. (a) powders (b) hot-pressed compact (¢) EDS analysis
of dark region in (b)
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Fig. 10. Vickers hardness (a) and rupture strength (b) in Co-0.
5C- 20Cr- 20Ni- 8W alloy with 2% stearic acid at 1223K.
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(b)

Fig. 11. Fracture surface {a) and EDS map (b) in Co-0.5C- 15Cr-20Ni-8W alloy by mechanical

alloying with 2% stearic acid at 1223K.

£ 50% ol¥ AU A F2E sk mrt Yol
SF clololBT Rat Eete) AR AR A%
Aol frelg A BReh.

42 £

Diamond 74 Co-05C-(15~20)Cr-20Ni-8W -
(2~T)Fe & AYAZE ball-milling ¥+ 7142 P53
(mechanical alloying) He2 F4stgdel. &84 ste-
aric acid9) FH7} §F A3gie] Co-0.5C- (16~20)Cr
-20Ni-8W - (2~T)Fe ®F2 A% 6412 ¢ =5 &
24 Hatoj4 v]M HE (micro welding) e} FL3A
DAL, A oA 48 o AR 2
&3 Ego] YA=g o} SEAE 2% FAYIeE AS w4
stz WAye] Hule]| oleimch &RAS} A 1R B ¥

& 1223~1323K ol A4} 350kgf/cm*e] o2 A7t 4=
o ZAH e B7h & A FURE 1100MPa ol
A AE oF 46Huc?] 2 4T E4E veblch

AR 2

o] AE 19983 &A1 EAEe 7|2 HAT A 4
A GTEob (AAF b Al AWk A
A ke AaE AR 3 AXA 71AA A 2 Y
E 4ol B A7 Folla A 243D A 2 S
Yzt o]ef] A=)

ADngs

1. Z=Har, BRT%, 23, 6, 88 (1993).
2. ].D. Dwan,Materials Science and Technology, 14, 896



ol 1 A-A & ¥ :clelolEE FF 4 =A §F AEAY Az o AAA 42 539

(1998) .
. R.M. German : Powder Metallurgy Science, New Jer-
sey, Metal Powder Industries, Federation, 209,
{1984).

4. J. Konstanty : Ind. Diamond Rev. 51, 1, 27 (1991).
5. T. Tanaka, Inl. J. JSPE, 26, 1, 27 (1992).

. F.V. LENEL, Powder metallurgy principles and appli-
cations, New Jersey, Metal Powder Industries

Federation, 492 (1980).

7. V. Kuzucu, M. Ceylan, H.Celik and 1. Aksoy, J. Ma-
terials Processing Technology, 74, 141 (1998).

8. R.L. Mchan and 1. E. Hibbs, Ind. Diamond Rev., 44,
128 (1984).

9. P.A. Bex and G.R. Shafto, /nd Diamond Rev., 44,
128 (1984).



