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Table 1 Nominal mass fraction of per-alloyed powers

Mass fraction/%

Sample No.
Fe Cu Co
A 25 60 15
B 45 40 15
C 65 20 15
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Fig. 1 XRD patterns of pre-alloyed powders
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Fig.2 SEM images of pre-alloyed powders: (a) Sample A; (b)
Sample B; (c) Sample C

¢ 1110 'C
Sample B 9801 2 /4
Sample A

Sample C

—

0 200 400 600 800
Temperature/'C

B3 A4k DTA ik

1000 1200



580 hEA SR R

201643 A

Fig. 3 DTA curves of pre-alloyed powders

JUTH K. a1 hEg XRD AJLABEHT: BAR 3
T e LE i & et R B T s AL S 4, (H B
FHIE S A — 5 LBl . TG S e 5 Pk Rk L5
RRCHEA B R R TR & S B TA <
ke N, HEZEZ I Fe. Cu ACLL
PSE M

24 BREBRIKNFIERED T

AN [RIPC P B P e A2 AN R BE S5R E B R PE fe dn
®2 Pl

K 4 Pl 3 B & b RANFIBELTIEE T K T)
FUERE ML . AR 2 TN 4 v iR A S R s T A
B th, = IR A B S5 5 R T 5 11 /) 5
B, ARREAEE B R AR R ARIR e

R2 ARG SMAFRGRERE M A6

59, BEERAREN TG, Reai i ST
FINFe Sy, A FLER S AFLBR S BOE Wi, A,
FELE R (1) 5 S VA X 2 B BT A K . M be ik ) — A
AFOS AR AR I, FLBR H 128/ AT AR A A AR AR E
DALk, ALK 28 e AN (AR AR KT, i
K 46T DIEH, RFE AL By C B Cu & EMFRIT
AR 2 BRI /N, XA W T Cu B SRR
1083.4 'C), {ETGEEM AT Cu ) Emdim, Bk
FeARpegifi e, Rk gt 8Os AL .

P 4 TR A s A 2 vl R C IR i
K, IRFE A TSRS ), X JEH Fe Al Cu RLLLC R
YN, K A T Cu B F &R, 1 Cu 2Rk
JEAPRL, R AR IRVEAS T TR N I8N, BT AP ES i
JEMG. M4 & TR, B IEFHKR. 54, 3

Table 2 Mechanical properties of powders sintered at different sintering temperatures

Sample Relative density/%

Three point bending strength/MPa

Hardness/HRB

No. 700 C 750 “C 800 ‘C 850 'C 900 'C 700 ‘C 750 C 800 °C 850 °C 900 C 700 ‘C 750 'C 800 'C 850 °C 900 C

A 98

98.25 98.43 98.51 98.55 1150 1220
B 9722 9741 97.66 97.7 9776 1289 1413
C 97.02 97.34 97.43 97.48 97.50 1338 1536

1190 1080 1017 92 95 91 89 85
1487 1349 1220 101 103 106 97 96
1657 1716 1422 97 104 107 111 99
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Fig. 4 Mechanical property curves of different

samples sintered at different temperatures
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Table 3 Wear mass loss of per-alloyed powers

Sample No. my/g mylg m/g
A 18.71 13.27 5.44
B 18.14 14.79 3.35
C 17.78 16.15 1.63
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Fig. 5 Fracture morphologies of different powders blank
matrix: (a) Powder A; (b) Powder B; (c) Powder C
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Table 4 Diamond holding strength data

o Strength of
Sintering  Strength of )
Sample diamond Diamond
temperature/ blank
No. contained  intention/%
C matrix/MPa
matrix/MPa
A 750 1220 830 31.97
B 800 1487 1180 20.65
C 850 1716 1450 15.5
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RAT 418540
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N RELT IR IR AN URE D e W AT $82 008 B8 e (R S 4 4
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BRI Iy i AN, A2 )57 BRI & &R
BUREIR 3 P s BEARG B e, RIVIG AT e WA A1 42
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T SRR BN WA R S T A s Ak,
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w, I EETHIR AT SR R EERE . XL 6
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AU ZI M, W C P BN R I REAS BTG <
Fr T B I DAY o

B6 & NIfulFENT I SEM 18

Fig. 6 SEM images of diamond contained matrix: (a) Sample

A; (b) Sample B; (c) Sample C
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Fig. 7 XRD and Raman spectra of diamond before and after
interring: (a) XRD; (b) Raman
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Effect of composition of FeCoCu pre-alloyed powders on
sintering characters used for diamond tools

XIE De-long', WAN Long', SONG Dong-dong', WANG Shuai®, LIN Feng?®, LU Zhi%,
FANG Xiao-hu?, PAN Xiao-yi%, QIN Hai-qing®, CHEN Chao? XIAO Le-yin

(1. College of Materials Science and Engineering, Hunan University, Changsha 410082, China;
2. Guangxi Key Laboratory of Superhard Materials, Chinese National Engineering Research Center for Special Mineral Materials,
China Nonferrous Metal (Guilin) Geology and Mining Co., Ltd., Guilin 541004, China)

Abstract: The FeCoCu pre-alloyed powders were manufactured by co-precipitation method. The microstructure was
characterized, the sintering experiments were carried out, the mechanical properties and wear loss were tested and the
combination condition between diamond and the powders was analyzed. The results show that the mesophases, such as
CosFe;, CoFejs; and FeCuy, are formulated in the three powders, and all the powders have irregular shapes,
interconnected fine particles and large surface areas. Although the solid solutions are formed, the sintering, mechanical
properties and mass loss of the three powders are based on the Fe-Cu ratios. With Fe content increasing, the ideal
sintering temperatures, hardness and three point bend strength raise. The relative density decreases, the wear loss
becomes better. Fe-Cu ratio has important influence on the powders microstructure. The mechanical retention is the main
strength in the matrix and graphitization has occurred in the diamond surface after sintering with the FeCoCu pre-alloyed
powders.

Key words: FeCoCu pre-alloyed powders; Fe-Cu ratio; microstructure; matrix; mechanical property
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