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Abstract Under rate-controlled sintering, furnace power is controlled to maintain a specific specimen contraction rate. This
thermal processing method guarantees continuous process with a minimum thermal energy applied over time and makes it
possible to control the density of the sintered body precisely. In this study, the rate-controlled sintering is applied to the
sintering of B,C in order to investigate how rate-controlled sintering variables can affect the sintering behavior and/or grain
growth behavior of B,C and how the results can be interpreted using sintering theories to draw an optimal sintering
condition of the rate-controlled sintering. Further, the applicability of the rate-controlled sintering into the study for sintering
of unknown materials is also considered.
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Fig. 1. Schematics of the high temperature dilatometer [9].
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Fig. 2. Dimensional changes and temperature profiles of a typi-

cal rate-controlled sintering experiment with a 0.1 %/min first

zone RCS rate, a 0.04 %/min second zone RCS rate, and a swi-

tchover point of 85 % of total allowed shrinkage. The dotted
line corresponds to the setpoint shrinkage rate.
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Fig. 3. Corrected specimen shrinkage (lower curves) and tem-

perature profiles of undoped (a) and 3 wt% carbon-doped sam-

ples (b) with varying second zone rates. The first zone rates
were fixed at 0.4 %/min.
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Fig. 4. Grain size distribution for varying second zone RCS
rates. Red curves correspond to undoped samples and black
curves correspond to carbon-doped samples.

st =of S-S Bl

Fig. 5& 3 WA 77k &5& ®¥st AFHS (0.1,
0.4, 0.7 %/min) =55 7%S Ho|x 3t} wE A
HA] 7] &4-8 483 73

AR 22 A

=
2 Holw 9lo
o
=

B

$ A =g A
e WE = =
o] it ZEY Bt =gERA] e AlHe] A
wE 3 A 7R 455 AH8S W P =9
%S A8 Aol vj3] ~40°C A= W AEFE
BT = wE 85 3
u] o] ZolA= ZAES Ho|i Qti(Table 1). Fig.
FAYJEEFNNE BAv =3E AT B9 7t

A

X0 AAXIELTCE
T

=
2
9}

A e WHEPE Aoz AR ' =]

QhEl AL e &

RN
LR
Al A ES BA

e a4t 74y

1__ o020
-—% T =

¢

wo] 3 WAl &5 283 9o

REE olF3 Yk B3 27 A ¥

[e)
0.86 %ol all A B F WA 7k &5wsiel w
2 FA el vja] 2 zlelzt wjg- & A & 5 3

Grain sizes and weight loss after different heating schedules. Undoped samples were sintered up to 90 % of theoretical density and
carbon-doped sampes were sintered up to 97 % of theoretical density

RCS schedule first/ Average grain size (LLm) Weight loss (%)

second/switch over Undoped B,C Doped B,C Undoped B,C Doped B,C
0.4/0.01/85 % 242 (£0.62) 2.11 (£ 0.49) 4.67 7.49
0.4/0.04/85 % 2.32 (:0.59) 2.17 (£0.52) 4.60 7.47
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0.4/0.04/65 % 2.79 (£ 0.69) 2.28 (+0.60) 5.20 7.28
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were fixed at 0.04 %/min.
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