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Optimization of process parameters for preparation of different foamed
asphalts using cold recycling equipment
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Education. Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract.; With foamed asphalt testing machine through independent research and development, to ob-
tain the optimum foaming characteristics of commonly recycled asphalt, with the expansion and half-life as
evaluation indexes, the influence of temperature, water content and pressure on the foaming characteris-
tics of the foamed asphalt is analyzed through orthogonal test. Different foamed asphalts were performed
the experiment using the foamed asphalt testing machine (FB100 type). The importance of different
process parameters for foaming characteristics could be determined through analysis of variance in orthog-
onal research, and the results were verified by experiments on 36-1-90% asphalt. The results show that
the process parameters for 36-1-90% asphalt, 907 asphalt, SK90¥ asphalt and AH-90% asphalt with the
optimum foaming characteristics are 150 ‘C and 1. 5% water content, 160 C and 2. 5% water content,
150 ‘C and 2% water content, and 170 C and 2. 5% water content respectively, which will provide data
reference in recycled foamed asphalt application. 5 tabs, 3 figs, 8 refs.
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Fig.1  Mechanism of foaming of asphalt

1.2 RBHHETFOIER

o YO IR W 7 R 10 T Y T2 B S RO I Ik L A
T . WK R f 2O O R 5 B B RAR R
RAVIAR KIS P E AR Z . K o iR
W7 5 SRR e AE A o R B IR DT TR
R A . — B IR T R I K BN 15 ~
20 P FEI O 0 R U 00 MR B A e L AR R AR
50 0 I FT FT A9 I J6] 2 3 307 B L 9 TR B AN 2 )
Bl 3 I T 5 HERLAT B A IR R R AT A AT 4
FIRI IR G R R E L s 3, — ik
FEWVRUELAE 10~15 s ZJa]. B L™ A2 0 IR O 7 19
SRR T 42 1l ME B 1 9 P K R AR A A A Y i
L

2 WA EMRE AR

2.1 REiEEMFH

TR T A R K 22 KA R v 28 W 42 S0 B LA
FR 2N w6 JT & 19 FB100 3K U5 75 iR 56 #L . 2
4 FBLOO iR F ik g bl . HE RS HOL T ik 1,
TEF W PP AR 36-1-907 W i . ilE 907 P .
SK90* Wity . HhifE AH-907 Wi v .

o ==
=]
-

R

p oo oo e

K2 FB100 3K Ui ik B bl
Fig. 2 FB100 foamed asphalt testing machine
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Tab.1 Parameters of FB100 foamed asphalt testing machine

Wi RMAe S/ (g s 100~200
Wi/ % +2.5
KR K Y 1.5~2.5
BRI RORE B/ % +12.5
TR ARG E/ C 150~170
S JE/kPa 3.0~6.5
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Tab. 2 Factors and their levels in foaming process

K EH A o o
, RWIRE/C | KK E/%
S JE /MPa | /K JE/MPa
1 0.3 0.4 150 1.5
2 0.4 0.5 160 2.0
3 0.4 0.5 170 2.5
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Tab.3 Proposed level orthogonal test of foaming process
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TZ P o o "

oo KA K RWH | Bk |

i WA I el /s

% JE /MPal7Kk i /MPa| ¥/ C | K H/ % 54

1 0.3 0.4 150 2.5 6.44 | 36.00
2 0.4 0.5 150 1.5 9.85 | 36.64
3 0.4 0.5 150 2.0 15.15 | 19.86
4 0.3 0.4 160 2.0 10.23 | 28.52
5 0.4 0.5 160 2.5 13.26 | 20.48
6 0.4 0.5 160 1.5 10.04 | 33.08
7 0.3 0.4 170 1.5 7.39 | 22.90
8 0.4 0.5 170 2.0 13.08 | 17.71
9 0.4 0.5 170 2.5 13.83 | 14.70
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Tab.3 Variance analysis of expansion

K| EEVIIMS| HME £ BT S/ f| FH | BN
A 40.77 1 40.77 | 15.04 *
B 1. 46 2 0.73 | 0.27
C 20.93 2 10.47 | 3.86

W% E 8. 14 3 2.71

BT 71. 30 8

M5 SCHR[5 ], 2 F /A5G Fooos (1,3) = 17. 44,
Foos(1,3)=10. 1, F, 05 (2,3) =16. 04, F, s (2,3) =
9.55,
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Fig.3  Foamed asphalt properties’trends of different materials
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Tab.5 Optimum foaming characteristics for four kinds of asphalts

o b3l b3l S/ IKHE/
Wi T A2k )
W/ C | KE/% | MPa MPa
A 36-1-90% 150 1.5 0.4 0.5
iy 907 160 2.5 0.4 0.5
SK90# 150 2.0 0.4 0.5
iy AH-907 170 2.5 0.4 0.5
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