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A comparative study of the firing shrinkage properties of
the process temperature control rings
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Abstract

A process femperature control ring was developed from talc, magnesium carbonate, barium
carbonate, iron oxide, kaolin, and quartz. The ring is formed by dry pressing method info a 2.5 cm diameter
ring with the density 1.8 g/cm’. The ring had the firing shrinkage affer fired at 960°C, 1100°C, 1140°C, and
1200 C varied in the range 2.21-9.98 % with the standard deviation varied in the range 0.00-0.06. In this
study, the properties of the ring were statistical analyzed. It was found that an increasing temperature
resulted in an increasing firing shrinkage but had no effect on the standard deviation values. The study
also presented the comparative properties of the ring with the one available in the market in terms of the

average firing shrinkage, the standard deviation and the change of the shrinkage with temperature.
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1. UM (Introduction)
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2. 18NN8 (Experimental)
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32.8 AR 026 | 00 0.0 00 | 046 | 345 | 00 | 60.1 | 033 | 00
30.0 wuniFeuAniunium 0.0 0.0 0.0 0.0 03 | 429 | 00 | 00 00 | 54.9
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A19NT 2 ANLRABLATANAIUTENILLLIATEIUAINISVAGT LLBLENUBIFINENT A B UAT S 7
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1 210 | 352|420 | 596 | 0.35|270|490|7.39|229| 341 |4.83]| 6.45
2 210|342 1420|596 | 035|273 |4.71 | 741|227 |335|4.73|6.43
3 215|337 4151591 | 035 | 272|458 | 733|227 | 337|479 643
4 215|347 1420|596 | 036 | 272|465 |7.36 | 227|337 |4.77| 6.43
5 210|342 14201591036 |276|460 | 7.36|231|335|4.73]|6.45
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7 215|342 | 435|586 | 036|278 |4.71|7.42| 229|337 |4.77 | 6.43
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NS 5 NINAABLANLLLTLITIUIBINIVARUTBLENTENINFIBENG A B WAz S Tigaungil 960°C 1100°C

1140°C uay 1200 'C Ineildf F-test

960°C 1100°C 1140°C 1200°C
Sample
A S A B B S A S A B B S A S A B B S A S A B B S
Mean 770 228 | 210 035 | 035 228 | 344 341 | 344 273 | 273 341 | 429 481 | 429 466 | 466 481 | 593 646 | 593 737 | 737 646
Variance 0.00156 0.00023 [ 0.00156 0.00007 | 0.00007 0.00023 | 0.00378 0.00380|0.00378 0.00129)0.00129 0.00380)0.01058 0.00386)0.01058 0.01307 [0.01307 0.00386 [ 0.00173 0.00308 [0.00173 0.00124 (0.00124 0.00308
Obsenations 10 10 10 7 7 10 10 10 10 8 8 10 10 10 10 8 8 10 10 10 10 8 8 10
F 6.70920 2218642 3.30887 1.00465 | 2.92394 2.93753 2.73970 1.23482 | 3.38303 1.77991 [ 1.39165 247701
F Crilical one-tail | 4.02599 552341 552341 402599 4.82322 482322402599 4.19705| 4.19705 402599 | 4.82322 482322
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1 | Qs o [ Vv QI a o qld
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A3 7 NN9UFELIAUANRALURINITVAGILIALNNTZNINIFMRENY A B LAY S N9l 960°C 1100°C

1140°C uaz 1200 C laeld One way ANOVA

. 960°C 1100°C 1140°C 1200°C
MDY
average F Fcrit | average F Fcrit | average F Fcrit | average F Ferit
A 2.10 12830.17  3.40 3.44 440.84  3.39 4.29 81.10 3.39 5.93 2247.71  3.39
0.35 2.73 4.66 7.37
S 2.28 3.41 4.81 6.46

AN 8 NNTUIFELTEILANRREUDINITVAGILLALNITENINGAIDLENG A LAY B $YUIN9FM0ENT A UAZ S LAY
SININNFIDEN B WAy S Migunnil 960°C 1100 °C 1140 C and 1200 °C Tnelld t-test

.. 960°C 1100°C 1140°C 1200°C
Aaey

A s A B B s A s A B B s A s A B B s A s A B B s
Mean 2.10 228 2.10 035 035 228 | 344 341 3.44 273 273 341 429 481 429 466 | 466 481 593 6.46 593 7.37 7.37 6.46
Variance 0.00156  0.00023 | 0.00156 0.00007 | 0.00007 0.00023 [ 0.00378 0.00380 [ 0.00378 0.00129| 0.00129 0.00380| 0.01058 0.00386(0.01058 0.01307(0.01307 0.00386| 0.00173 0.00308 | 0.00173 0.00124 | 0.00124 0.00308
Observations 10 10 10 7 7 10 10 10 10 8 8 10 10 10 10 8 8 10 10 10 10 8 8 10
Pooled Variance - - - 0.00017 | 0.00379 0.00269 0.00270 0.00722 0.01167 0.00789 0.00240 0.00152 0.00227
df 12 10 15 18 16 16 18 16 16 18 16 16
t Stat -13.62 135,63 30249 | 123 2872 2729 -13.72 7.36 3.42 -24.39 -78.19 40.20
t Critical two-tail 2.18 223 213 2.10 2.12 2.12 2.10 2.12 2.12 2.10 2.12 2.12
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