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Table 1 Average porosity value P of diamond tools containing 35% Fe

(or 35% Co) with rare earth and without rare earth

Group No. Sample No. milg mol g ms/ g mal g Pl %
1 10. 78135 10. 9001 11.1293 9.7853 11.0445
2 11.28985 11. 4303 11.6585 10. 2215 12.2071
Without rare 3 11.5825 11. 6229 11.8521 10. 4930 3.6927
((?alrt? 4 11.1995 11. 2426 11.4718 10. 0895 10.0911
5 10. 97895 11. 0448 11.274 9.9645 6. 2858
6 10. 10835 10. 2773 10. 5065 9.1783 15.9003
7 10. 44895 10. 4518 10. 681 9.4098 0.2785
With 8 10. 19115 10. 1951 10. 4243 9.1684 0. 3931
rare earth
(1) 9 10. 54385 10. 5503 10. 7795 9.5013 0. 5046
10 9.93165 9.9338 10. 163 8. 9492 0.2214
Note: samples 3, 4 contain 35% Co
FT2 P 35%Fe( B 35% Co) MMM LA AR 1 AR T H A BT 2S 9 JE R B (& RIA & i 46% )

Table 2 Flexural strength (average value) and hardness among contained matrix composites of

35%Fe (or 35% Co) for diamond tools with and without rare earth and (content of diamonds 46% )

No. Categories Average flexural strength/ MPa  Average hardness(HRB)
1 RE= 0, contained 35% Fe with the diamond free of film coating 522.36 92.53
2 RE= 0, contained 35% Fe with the diamond film coated 529. 61 92.72
3 La= 0.3%, contained 35% Fe with the diamond free of film coating 558.01 93.10
4 La= 0.3%, contained 35% Fe with the diamond film coated 582.04 94. 06
5  Ce= 0.3%, contained 35% Fe with the diamond free of film coating 580. 25 93. 80
6 Ce= 0.3%, contained 35% Fe with the diamond film coated 596. 87 96.21
7 RE= 0, contained 35% Co with the diamond film coated 590. 83 94. 58
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Table 3 M odulus elasticity of Fe or Co

Elasticity modulus/ GPa

Alloy -
T ension Shear Bulk
Fe 208.2 80. 65 156.0
Co 211.0 82.60 183.0

&4 Fely Co ML RE

Table 4 Linear expansion coefficient a

a(Co)/ (107 °C™ 1Y a(Fe)/ (107 °C 1

Temperature/ C

20 12.2 12..3
100 13.1 12.7
300 14.5 14.6
400 15.9 15.4
700 16.4 15.5
800 16.9 15.7
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matrix with rare earth

o035 Ry R e 4 o R A D S AR M R B OC B
FED TV B DA B AR A ST T T AH N (R 25 FE 3
BATTRE, G5 RIS DA 1 olotR T 3 S0 A RS
P i !
IS I 2S Js i & A Ak ¢ R Al 77 OK & SE A 36,
P vk i o BU DS ) S &S R A e e B S
iw M T 2S5 SRR - AR SRIa T HAM
RESE B A8 FH PR Be B RS e M TR KRG

BRI 2 AR s o7 = s e
AL 0 B 5 R R A B Y B 2
e, () «AHAR G T R S I VA BE AR R AR R R, X
s A RSy p SN ES e ERR I N

3.3 BERBEMNLE

HURBE G i RS i o e 7, )
BRI, PRSI AR, AROR AR 4L RS
SRR IE B2 B RIRE PRI, A g i I A G T
M AR R R

O+ TO= E(&+ TE) (4)
Ap o Rle Rom V) RN AR BN ] (K 22 4h 26, T
AT 5399 Jhy 72 N AC R B AR T ISR IN ] . Te
A To 53530

_ L _ L
TS— C,TO_C

Es

a 5

L ¢ REMRERT RS &, SR

5, L REMMER RS, (5T E 5
9Fc,P

9¢,P- EQ’T

Ew= (6)

g 22 Ko s i, 0 s 5

A E R HERTI KIS s SR, E 2
BICELR TR SRR, o RELAE, P
W, a RERIIKARE, T REE . K o Hey
IR N

oV

cy = ¢+ PaT (7)
SRR, BUR AR ) 6 R T
0= Eg- wﬁ%—aﬁl fe+ Te (8)

oe |y
(5~ (7) —EARAX(4), FHER—

- —— ¢ o0y -
I — [ e B zLe =< A g Bl
U ITESR O] dely’ oely” dely ™ 2 H5 ) 5K

PRI U, W EIBE S B, HRE o, o
T? Cp %%%K%Hﬁ‘rgj%{’t, m‘ﬁff%l‘:

p: (0+ YCVe+ aYCV Oe— n8)2'
o€ |y
2m, 0 LO o
T+ pc” 9% (5
9pEC O Lo 4_
€ Le B ' kC e

KT GUE DN R N T, & FBtENAR,
S IO ), T SRR g, JF BN
F R E AR L, T cv= e 7

oEIR/ANE o FAE KE, BIE o= 0 1, #l
PR L5 ) 663Cu, Fe, Ni, Mn, Co 25483
AEBZEN, Ti, WC 2484 &t al & St Fl
oL . (9) PR ORI A KB, W45

20 OHC (e~ EO)— 9EC )
o 9EC(7; - ©

(04 ¥yt %Y‘fa“| b~ €T/ Cer Ho(e~ 7))
Q

o , (10)
& 96EC(7 — € - 9o LE

st e, wn 8P on, Hom
FEL R B 11 . 58(9) FISX( 10) BV A 4 T 1L
BPRV 3 RSB

3.4 ZEERBBELVAFARERSH

ma(9) AL, IRE T e, BN ok,
FHRFR B B OBk . 31X — J7 T 8 58 T F Rk S0
PE, RN SOIK T X RIA g ) . fERE R L
T2, R, IR FIRamKA,
PEHE S P BRA 2 K vE 4 RN AT, A A5 44 )
PRFRSC AR N o RIS BE S s 0 oK, AR R 4 1) %5
R, EfE ST, MR KR, RGN
R R BUE &R N E . HE R TR 2



B HLHE?2

ARPRAL, S5 BIR @RI T RA R R ILBE L ¥ 125 @

PR, ANE MRS, SRR 00 TTA
RK, WG BERAE, HIELL . 2SN R,
Fs 135510~ 15 x 10° M Pa I 3508 1 F2 mf JL P45 1E
T,

B TR THE ) MOEHE ¢, (o) [E7E =il
IR, XK S BRI B0 A R v o R T e R
7E600 CLA b By iR T IE L, 7] I 2% 8 A s
s E B R 28, SERR R BEES I, N AE600 C
DA 38 R 5 Bl P9 A 0 P s g 56 4 B, 3 Bk
IR =N Rl D B e i = L N AR K S E £ ]
RPN I 78 50 AT . XA R A SR
ARG AR T 258, AT AL 15 2 A F Uk e 45 44
HAEMB U R 1T B O S, Foloas /2 &
FHEALER I 0K, AR Aot 4 KA LR ok .
Ky AR 2 18] B iRk 5 S WA 2 T8 BRI, FLERR
BT o( R 1), PR A MmEeE | X R
genmskat F= AAE g e sm . B
SR 9) FI(10) %f T2 B S UM o A H 2 & 56
AXTEER, TEIRHPZE: B 1~ 4 1 DTA-7
POFIAR 55+ Fe ZEEAH - & 1 663Cu
Ky« S T Fe K4 Co B394 Ml ¢, (@) i FF
s, SLARR s g5 R 5 X (9), (10) S
JE BB A T e AR G

LA Co B ¢, A, XF Co K ¢, HHEATHI DTA
(DSC #55X) M Ze MAIE SE: 26 Co HIZTE BB 1k
DA AL ) S BRE M R R AR I, SR
FFF SR (9) « (10) F o HT 85 R e Y
G, 53R 3 PRIk RE o AR 40 RIAE AR
Wi . % 35% Fe JE 53 & by il ok Vs o #s + o ik o i
EB| T RACR .

1) DA Fe JLAN Co Ji Il A7 T H SRR S B 52
X%, CLaSInAG LA AR v T B, XNl
THMEHEAT T DTA(DSC #E3X) 2 #0r #1525,
LR AT T HE IV ¢, MK R a 11
ARACHE R, AT ISR T IR AR R 6 NI R g T Y
gl N BN, BB TR B S
B AT 2 R I DR AR O SE B Rl T B

2) HEFAENL T WA TR BSR4 5
Wi R BeE AT RE, H DTA(DSC #E50) %= #
TSI R AR L R IR R RS 2 ARy
wL, M REIE T AHE SO FE R IER T, 287 R

WRREIAE T ARG FER IERAYE, (B S5 i
TSR ALY %S EHISE R A E
ZARZ Z, BIANAR SRR AT T 8 AR
¢, A BN B} B R R 30 AR AR AR R
FERGE M B EL S, TR B 4R R T B R A+
S DREEAT S5O T A AR 78 23 e I L A0 B P D e
PEHLEE .

3) AT A 4 WA T L bl o B e 3
WA B R, AT & EE L ZS8 YA
S (URSE T SRR A XA R 2 R RN
FAL N, 18 XL M Tk Fr T S B A 4
Wil T HM R A T2, £ Fe Ak
HUAR Co SRR, 3R15 T8 K BUR LT | fLIR
N, HYrEaRfE R Roaph B A g T2
TR B 15 2 R F 1 Fe 22 & RIA T HA K.
H A0 4 300 11 8 B R B0 A g 2 R AH DR S 30 M S
P, BTG+ Fe 35 & NI T A RE S Brf 1 A8
e IS 2] T A RIE S 42

[ REFERENCES]

[1] SUN Xuekun(#pF ), MIAO Yuyang( B W 1),
WANG Guo-dong( T ) . & @M AR IR R 0% A0 EE
ﬁ[ J]. The Chinese Journal of Nonferrous M etals ( i
H 4 E¥IR), 1999, 9(Suppl.): 239- 241.

[2] FAN Jirlian( 5 55%), HUANG Boyun( 3% =), QU
Xuan-hui( HIERE) , et al. WAHKES, = L H & 4 5 514
MFE LB BRI B AL HLBE[ J]. The Chinese Journal of
Nonferrous Metals ( H [E 17 t4 4 J& 2= 4%) , 1998, 8(Sup-
pl.): 36— 40.

[3] HUANG Perwin ( ¥ 5 2). Pressing and Forming
Problem of Powder Metallurgy () A ¥f < 5 A jn] @)
[M]. Changsha: Centratsouth University of T echnology
Press, 1980. 88- 93.

[4] Ramgvist L. Hot pressed sintered technology and densifi
cation [ J]. Powder Met, 1966, 9(7): 1- 25.

[5] GONG Rurmrsheng( 2% 4E), YANG Jiarr gao( 22 5) ,
CHEN Jun( ¥ %), et al. i LAl 55 4 PEAefe e 1k
I AR
(hEHE AR ¥I), 1995, 5(2): 120.

[6] WU Yrkun( RISHL), YU Qin( T ¥E). KA 4B
FEENA BGAM B R T4 T J]. Functional Materr
als (THAEMEL), 1994, 25(4): 370- 375.

[7] LIU Guarrzhi( X7 ). Handbook of Diamond Drilling
and Prospecting ( & NIAE#F M) [M]. Beijing: Geor
logical Press, 1991. 98- 118.

The Chinese Journal of Nonferrous M etals

[8] National Physical Laboratary. Notes on Applid Science



* 126 ¢ o EAT 4R A ) 2001 4E 11 H

[M]. Florida: Orlando, 1964. 30. solids: a synergetic approach [ A]. Proc Int Sch Phys
[9] Bottani C E. Thermoacoustic instabilities in strained [C]. Course LXXXII,“E. Fermi’, 1981.

Hot pressed sintered matrix composites for

diamond tools and its densification
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DUAN Long chen?’, HU Guo-rong®, SUN Lrpeng®
(1. Department of Mechanical and Electrical Engineering, Wuhan Institute of Science and T echnology,
Wuhan 430073, P. R. China;
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[ Abstract] The wrapped force and the densification of the hot pressed sintered matrix composites for the diamond tools (HPSM-
CDT) were discussed, the density and densification equation group for the hot pressed sintered later stage of HPSMCDT were estab-
lished and applied, the various technological and physical parameters with the equation group were thoroughly analyzed. The test of
the differential thermal analyses (DTA) with the composites of Fe, Ni, Co wrapped up the diamonds, the principle adhensive phase
as 663Cu powder, composite as Fe composites and Co composites was carried out. The correctness of the density and densification e
quation group established was verified. These researches were used in the actual hot pressed sintered technology for the diamond tool

composites, the actual performance index and the related stability of the HPSMCDT were radically improved.

[Key words] diamond tool composite; hot pressed sintered; wrapped force; densification
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