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Table 3 Viscosity temperature regression equation of mica powder modified asphalt

. BifE/(Pas) ‘ o
REBBEN o s 0 BIEESS W% RH R
0 132 9.50 1.88 0.48 0.18 y=8.658 1-3.150 4x 0.998 2
3 139 9.84 2.10 0.52 0.34 y=7.8117-2.817 8x 09829
5 148 10.55 2.82 0.58 0.35 y=7.776 3-2.801 6x 0.988 8
7 153 11.00 2.97 0.65 041 y=7.5417-2.708 8x 0.986 7
9 159 11.63 3.18 0.78 0.49 y=7.182 2-2.566 5x 0.990 4
11 162 12.56 348 1.14 0.60 y=6.850 5-2.435 2x 0.989 0
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Table 4 Summary of needle penetration test results

EFNJEAE/ (0.1 mm)

ZER B E % 5C 25T 300 (PN £ 1
0 233 656 1117 -0.8116
3 23.2 649  109.4 -0.7550
5 22.9 61.1 101.0 -0.461 0
7 243 57.6 95.1 0.135 1
9 25.9 587 1013 0.186 8
11 25.4 60.3 92.7 0.434 8

23 ZBHERESCE
Ak AUAT U Bk b DA S R U T AT R A R
TRASET MR R, i S U5 7 R RT IR 25 AR B
RSB RN, Rk, KA ER S Ty 5
MEMS T, RIEME W SRR, WENE
HRRDIHEREEREE. AT
Ty = (29031 — K)/A (5)

T,, = (0.0792 - K)/ A (6)

% S R, BB EEDR BRI, 4R
AL Tygo BMRAL T b FHRA%S, 30575 1 o L b
BRI EE, U T, , BT R R,
O\ Z BRI SR Y Bl S A 0, T A0 7
ARG L B A5 ) — 2 P 3 o 5 7 SR M B 9
FEl 45 51— = 3 75

x5 BHERESCHE
Table 5 Plasticity temperature range

RS R % Tyo0/C T,,/C AT/C
0 48.93 -13.41 62.34
3 49.24 -13.65 62.89
5 51.00 -14.83 65.83
7 53.83 -18.21 72.04
9 53.52 -19.07 72.59
11 54.95 -20.36 75.31
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Table 6 Mix gradation of AC-20 asphalt
. L FHIA FEIFLAR IR FL (mn) B BR & B4 2R /%
eS|
26.5 19 16.0 13.2 9.5 4.75 236 1.18 0.6 0.3 0.15 0.075
e 100.0 100 92.0 80.0 72.0 56.00  44.00 33.00 240 17.0 13.00  7.000
ZiFE TR 100.0 90 78.0 62.0 500  26.00 16.00 12.00 8.0 5.0 4.00 3.000
B e 100.0 95 79.3 72.9 60.2 40.50 30.00 22.50 16.3 12.0 8.70 5.500
#*7 SEURSIGHIE
Table 7 Summary of Marshall's test data
2o Y = E{ . Zmu‘:: Z P ISR iy P . N
REBBRYG B AR O B g g ks (S i AN il mm
(g/em*) MR E /%
0 4.10 2.461 4.00 13.28 69.87 9.01 3.10
3 4.12 2.463 4.04 13.42 69.89 12.10 2.68
5 4.15 2.464 4.02 13.37 69.93 12.98 2.95
7 4.16 2.470 3.98 13.34 70.16 14.48 2.73
9 4.20 2.465 4.08 13.52 69.82 13.87 2.82
11 4.11 2.462 4.10 13.48 69.58 12.31 2.67
AR HE 3~6 11~15 65~75 =38 2~4
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Fig.2 Results of rutting test
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Fig.4 Results of water immersion Marshall test
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o =B E%
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0.000 0 3.0000 5.000 0 7.000 0 9.000 0 11.000 0
DS/ ({&/mm) 0.623 4 0.691 6 0.772°5 1.000 0 0.730 2 0.424 3 0.707 0
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Road Performance of Mica Powder Modified Asphalt Mixture

FENG Chao, BAO Huiming, BAO Huan, ZHAN Wei, YAN Shi
(College of Civil and Construction Engineering, Guilin University of Technology,
Guilin 541004, Guangxi, China)

Abstract: This is an article in the field of ceramics and composites. In order to investigate the basic road
performance of mica powder modified asphalt mixture, modified asphalt with 0%, 3%, 5%, 7%, 9%, and
11% content was prepared. Through rotational viscosity test, penetration test and Fourier infrared
spectroscopy test, the performance of mica powder modified asphalt was analyzed. AC-20 mica powder
modified asphalt mixture was prepared to explore its road performance and the influence law of mica powder
dimension content on asphalt mixture road performance was determined by grey correlation analysis. The
test results show that the addition of mica powder can reduce the temperature sensitivity of the asphalt, and
the addition of mica powder to the asphalt only causes physical blending. As the content of mica powder
increases, the improvement effect of mica powder on asphalt pavement performance first increases and then
decreases. When the content of mica powder is 7%, the road performance of mica powder modified asphalt
mixture reaches the best. The grey correlation analysis shows that the influence degrees of mica powder
dosage on road performance indicators are high temperature stability > moisture stability > low temperature
crack resistance.

Keywords: Ceramics and composites; Road engineering; Road performance; Mica powder modified asphalt;
Viscosity temperature property; Grey correlation

L
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Titanium-containing Blast Furnace Slag Produced Titanium-silicon-
aluminum Alloy by Aluminothermic Reduction

DING Mantang
(College of Vanadium and Titanium, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: This is an article in the field of metallurgical engineering. At the protection of argon gas, titanium-
containing blast furnace slag produced titanium-silicon-aluminum alloy by aluminothermic reduction. The
test result shows at 1 500 °C, at the protection of argon gas, when aluminum powder accounts for
30%~40% of blast furnace slag, lime accounts for 5%~ 15% and fluorite = 5%, the alloys obtained by
reduction are mainly titanium-silicon phase, aluminum-silicon phase, titanium phases. In the alloy, the
content of titanium, silicon, aluminum were 35%~ 40%, 26%~ 33%, 23%~ 32%, respectively. The
recoveries of titanium, silicon, aluminum were 73%~88%, 84%~95%, 67%~77%, respectively.
Keywords: Metallurgical engineering; Titanium-bearing blast furnace slag; Aluminothermic reduction;
Extraction titanium; Titanium-silicon-aluminum alloy
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