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Abstract: The mechanism and kinetics of the curing reaction of RG1-2 was studied. It was proved that the curing reac-
tion include amido-epoxy reaction, etherisation of amido, polymerization of amido, etc. T he curing parameters such as be-
ginning temperature, top point temperature and finishing temperature of the DSC curve were determined by graph method
as 157, 177 and 206 C, respectively. T he activation energy E, was calculated as 112. 5kJ/ mol. T emperature schedule of
thermo-debinding process was formulated considering the curing parameters and properties of other binder components.
Variation of binder loss ratio, strength and carbon content of the specimens during thermo-debinding process was exam-
ined, and cemented carbide with high mechanical properties and high dimension precision was made by PIM.
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Fig. 1 FTIR spectra of epoxy before

and after being cured
(a) —Cured at 180 C for 30min;
(b) —Cured at 180 C for 60min
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Table 1 Characteristics of DSC curve of

epoxy at different temperature elevating rates

q/ Ty
T4K TdK T,/K Ing
( Cemin™ ! (107 K™Y
5 431 480 451 1.6094  2.2166
8 434 488 458  2.0794  2.1827
10 436 492 462 2.3026  2.1638
15 439 499 467 2.7081 2. 1406

Ti= t+ 273.1; T= to+ 273.1; T = ¢+ 273.1
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Fig. 4 Temperature curve of

thermal debinding process



© 152 - HEA R

2004 %1 A

EVA HIu2f# i R . B 575 500 CORIR 120min 4k
SRR EVA AuAIRE R A E 1Y) .

B 5 Bz A2 Ak 425 770 i 54 23 I g b ) %) 24, ity
2 . Bl 5 A, BRE B HIBY B (0~ 50min) T i
R FEACAR, 75 G FE T 2 4 R 25 Bk BORG 45 77 =
IRD, HBE A v NI R4 B G A2, K ReTE U
Z R FLRR, DR I — B B e A, B P
AN, BEAE IR 4k kAT, BIRREA &, A
WS T AR K AR kR, MR OB T —%
IR, AR TR SR oo kR, PR A< Fr
Bt(50~ 300min) i G 2 38 0« e e =38 00 . i
JEEL IR 2] 400 CLEA B, EVA 4TI ih K =2 i
R, FEAEBEE o PR AR G E A Bk Ak, PRz By
Bt (300~ 400min) Hf 45 71 B B F A4S € 380 . & S5 B
Bt(400min~ %53R) EVA 4 u &3 ME, AW
] A P4 BBk AL, AL S R RR 764 .

100

80 r

60 1

40 r

Binder loss/%

201

0 100 200 300 400 500 600

Debinding time/min

B S Kt &5 700 It Ak 2% Bt IR ) 7 2 A it 2

Fig. 5 Curve of binder loss ratio vs debinding time
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Fig. 6 Curve of strength vs debinding time
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Table 2 Properties of tungsten cemented
carbide made by PIM

Binder Alloy Strength/ M Pa HRA
RG1-2 YT5 2100 90. 4
Wax" YT5* 2130 90.2
RG1-2 YG8 2480 89.7
Wax" YGS8® 2500 88.7

Bndr Aoy [ O Vo

RGI-2 YT5 11.4 12.83 < 0.06

Wax" YT5* 10.2 12.83 < 0.06

RG1-2 YG8 9.15 14.72 < 0.04

Wax" YG8* 8.82 14.72 < 0.04

Specimens made by pressing/ sintering method

£33 HIHRS R ZE RS i E
Table 3 Dimension deviation and camber

of sintered specimens

Binder Length/ Width/ T hickness/ T
mm mm mm
RG1-2 0.02 0.04 0.04 1. 00056
Wancbased 0.04 0. 06 0.06 1.00112
binder
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