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Study on influences of key process parameters on SBS modified asphalt
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Research Institute, Tianjin 300051, China)

Abstract: To optimize quality functions of SBS modified asphalt, the shear time, the shear tem-
perature and the development time were selected to modify and process three different SBS modi-
fied asphalts. The temperature sensitivity, high temperature performance, low temperature per-
formance were analyzed by asphalt experimentation, while the fluorescent optical microscope was
used to analyze the micro-disperse state. The results show that some SBS with better compatibili-
ty and greater molecular weights were recommended 90 min of shear time, 180 ‘C of shear tem-
peratures and 2 h of development time, and the others with worse compatibility and smaller mo-
lecular weights were recommended 60 min of shear time, 170 C of shear temperatures and no
more than 4 h of development time. According to the research results, the key process parame-
ters of colloid mill are optimized in order to ensure the quality of SBS modified asphalt at site. 9
tabs, 8 figs, 16 refs.
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Tab.1 Test results of matrix asphalt

. R 25 R
& R PSRN )
ESSO-90% | SK-90%
B A B F5 5L P1 —1.28 —1.37 —15~+1L0
EFABE(25 C)/0.1 mm | 89.3 90. 0 80~100
FEJE (10 C)/em >100 >100 =20
AL S/ C 47.5 46.0 =45
KB/ (Pa « s) 0.363 0. 355
R/ C 320. 0 311. 8 =245
AR/ % 99.5 99.5 >99.5
/(g e em™®) 1.035 1. 035
JRE K/ % 0.10 0.13 +0.8
FREIEE (10 C)/cm 16.0 15.8 =8
BREBEF AL (25 C)/ % 59.0 60. 0 =57
® 2 SBS HARMERIBIR
Tab. 2 Properties of SBS
ARSI S-YY S-YS
45 AR g
YER Y/ % <0.5 <0.5
BB (S/B) 30/70 30/70
B B/ MPa 12 12
T i 8247 80
P/ % 600 650
IR EF /(g + (10 min) 1) 0~0.1 0.1~0.5

5P ) 5 S5 U0 7 TR 0 A A R S i T
FEVERCR B R 2 BCA B LR H L
RARHR B H ALY (JTJ 052—2000) 1 T0661—2011
BAE YD BT SR ER] S YY .S YS
552 Bh BT T A A . PP AR LR 3,

#3 SBS MHEFEEETN
Tab.3 Evaluation of SBS modifier compatibility
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Tab.4 Parameters of high-speed shearing machine

/W R | BTUIEER/ | ahE | TAERE [TEKBAR
' JE/C |(remin V)| =&/L % /mm KK B /mm
300 <200 5 000 1.5~2.0 70 260

1.2 AR

(1)SBS g tE Wi 8 i T T2 43 IRV B Bt e il
BYIBY B 5k B BB, 3 BUAS [ 9 BT D) B )L B )
T BE R A T R TA) A A SO I A DG SR AR R S . T
SYYIIFIE] 2 h 5 X v R AN K P 5 U0 B
BEAy ) 2E B 30,6090, 120 min 2y B 4 B (8] 5 356 B
160.170,180,190 ‘C By WIyE B ; 76 120 ClERE F
KRB B kI 2.4.6.8,10,12.24.48 h W R
B ]

() BEPEF A B8R PILY AL 8 Tooo o5 C
JERE 5 Y e S T A Dy SOV U R P R T AN 4R
Bro Horp L BEAJEAE AR P ST PR A o 7 R
TR PT M/, 6 W 5 ) T B2 1) 728 b Bk Rk 3L
PERE AL BT . W H A PT R T4 T —0. 769, 7%

RE ML —0.769>PI>—2, Mk — M : PL /N T4 T
—2 W HEREN T . ML Teo WM I =
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PEBE Y 2R A, T L 5 IR T I X R R AR Ak A
M) o Tgoo {1 7 - o SR PEBE BL B L), SR 5 CHEfE
588 T M ICIRERE . o S R WS T
6 bm AR 47 iy B e 7 A0 IS T B 24, L (BRI, 22 B
EIE L i1 A

(3) 36 FH ¢ 5t 30 AwOW I 52 A XoJ AN [+) 59 177 Bk ] | 5
IR R BB 0 EHSYY oM U 5 iR 1T
THOULTE 75 45 H6) B WL 82, % SBS o 1 70 76 W5 75 o 14 43
BOIRZS TR 28R e AT e M oo
2 BIYIEfEXF SBS Bt &t AR
AL
REERS AW
16180 CF.8YIG K E 2 h, 5y PIuf[a] 43 5y
30,60,90,120 min I} , SBS 21 15 ¥ (9 H AR PERE
WEERIWE S,
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Tab.5 Results of SBS modified asphalt properties with different shear time

5 A DYImt (AR CCOEFA /0.1 mm|  ZEJE Ak FEFREE 135 C)/| MER MR RGN S (R
i
[&] /min 15 25 30 (5 C)/em | fH/C (mm? « s 1) R W Tsoo/Q Ti,2/C | 8%k PI |JalE AT
30 22 64 101 52.0 76.50 1.538 0.998 6 | 47.36 | —16.23 | —0.683| 63.60
60 23 66 102 63.5 82.50 1.513 0.997 9 50.30 | —17.60| —0.550 | 64.90
E+SYS
90 24 64 105 57.3 89. 30 1. 337 0.999 9 50.67 | —15.45| —0.430| 66.13
120 23 67 102 57.1 90. 80 1. 650 0.997 0 50.10 | —14.50 | —0.566 | 64.70
30 19 52 83 33.2 87.00 2.213 0.999 7 52.90 | —13.06 | —0.445| 65.98
60 21 55 87 35.2 89. 30 2.362 0.999 9 53.30 | —15.10| —0.196 | 68.54
E+SYY
90 21 57 86 35.3 90. 00 2.438 0.997 9 53.20 | —15.30| —0.196 | 68.54
120 20 53 82 37.3 92.99 2. 487 0.999 3 53.89 | —14.80| —0.180 | 68.70
30 24 57 95 39.9 84.00 2.320 0.998 2 53.68 | —17.81 0.084 | 71.49
60 24 60 93 48.1 84. 20 2. 480 0.999 9| 53.70 | —18.13 0.110| 71.58
S+S-YY
90 23 54 81 39.4 91. 30 2.700 0.999 8| 57.20 | —20.10 0.620| 77.30
120 24 53 83 38.9 92.10 3.162 0.999 0| 57.70 | —21.30 0.772 | 79.10
2.1.1 REk B 8] A A BE 8 B0 A R AN [R5 DA [R] B ) i

H e 5 Al A, 3 RO [R5 1) SBS Bt 7 . bl
E By UIEE ] ) 3G KBRS Bl ek . E+ S
YS.E+S-YY # PI,7F 30 min 4 h1 % 60 min F B,
5 S4+SYY % PI,7E 60 min 31 % 90 min F B,
A3 BE 4 B i U B R R M e AR B B X
AN [R] B4 e R0 6T A [ 09 35 B 9 AT B Pk B S (R
14 59 B[] A AR 45 8O A B G AL A ] 1Y
U R AN ] 4 66 5 3 9 AT O I S TR Y 59 )

() 6 2P 90 7 R R A S O A A ST SYY
£E 90 min I B PR A9 208 AOCR f O W] .
2.1.2 ZHRERMBEZMK

3 MR G 1 SBS BUPEW T R Tsoo B BT I N
(] F 384 T i K. E+SYS #E85 Y] 60 min )5,
H Tooo HEKZIS . S+S-YY ZE8 Y] 90 min 5., H
Tooo I AL R BT . L T S-YS S YY 2
PR ) PR D . 39 DTN E] 43 5] 2 60 min A1 90 min
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Fig. 1 Microscopic observation of SBS modified asphalt with

different shear time (400 times)
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Tab. 6 Results of SBS modified asphalt properties with different shear temperatures

) BT | SRR E COOEFAJE /0. 1 mmlIERE (5 C) /| #kik |i83hkiEA35 C)/
wi H R Tsoo/ C | T1.2/C PI AT
BE/C 15 25 30 cm =/C (mm? « s 1)

160 24 70 110 44,6 87.3 1.028 0.998 4 49.19 —14.40 | —0.680| 63.60
170 22 61 94 52.0 89. 3 1. 487 0.998 5 51.68 | —14.92 | —0.384 | 66.60

E+SYS
180 23 68 106 48.5 87.8 1. 224 0.997 8 49.44 | —13.87| —0.710| 63.30
190 20 58 98 58.0 90. 2 2.250 0.999 9 49. 83 —11.55| —0.909| 61.38
160 21 61 99 25.0 85.7 1. 986 0.999 5 49.98 | —12.63| —0.780| 62.60
170 20 52 83 34.0 91.2 2.450 0.999 9 53.88 | —14.65| —0.196 | 68.54

E+SYY
180 21 54 83 35.6 88. 8 2.205 0.999 5 54.44 | —16.15 0 70.59
190 19 49 80 34.8 92.2 3.525 0.999 9 54,05 | —13.80| —0.259| 67.88
160 22 60 93 32.0 91.3 2.100 0.998 9 52.06 | —15.17| —0.322| 67.23
170 23 58 92 35.8 88.2 2.525 1.000 0 53.45 | —16.97 | —0.016 | 70.42

S+SYY
180 25 55 89 33.0 91. 4 3.162 0.997 4 56.50 | —21.07 0.638| 77.57
190 24 56 92 33.9 90. 6 2.912 0.998 4 54,57 | —18.58 0.239| 73.15
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Fig. 2 Microscopic observation of SBS modified asphalt with different shear temperatures (400 times)
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Tab.7 Results of SBS modified asphalt properties with different development time

AN TR I BE CCH . e .
T - WERE (5 C)/| #Ak |i@aiiE35 C)/ ) E
ﬁ/\}}?/o 1 mm . R Tsoo/ C | T1.2/C PI AT
- . . cm &H/C (mm? + s 1)
YIS | KB WE/Rf 15 25 30
2 25 61 99 52.0 89. 3 1. 487 0.999 6 52.97 | —18.16 0.05 71.10
4 23 56 92 37.4 80. 6 1.931 0.999 2 53.72 | —17.05 0.02 70.77
6 22 55 88 39.8 79.0 2.037 0.999 9 53.93 | —16.48 | —0.02 70.42
8 22 56 92 30.9 78.0 1.788 0.999 8 52.83 | —15.54| —0.21 68. 38
E+S-YS
10 22 57 93 34.3 73.4 1. 900 0.999 9 52.43 | —15.28| —0.28 67.71
12 22 55 94 33.2 70.5 1. 875 0.998 4 52.55 | —15.17| —0.28 67.72
24 22 57 96 27.0 65.2 2.037 0.999 5 51.77 | —14.67 | —0.40 66. 44
48 21 56 96 25.5 68. 4 2.828 0.999 4 51.16 | —13.31| —0.59 64.47
2 21 51 74 33.2 92.0 2.125 0.998 3 57.82 | —18.91 0. 56 76.73
4 23 55 78 36.3 90. 3 2.175 0.997 3 58.03 | —21.07 0.77 79.10
6 23 54 79 31.4 89.1 2.213 0.999 2 57.86 | —20.79 0.73 78.66
8 23 53 81 24.6 88.5 2.225 0.999 9 57.36 | —20.21 0.63 77.57
E+SYY
10 23 53 82 23.0 86.5 2.288 0.999 9 57.04 | —19.90 0.58 76.94
12 23 52 84 24.6 87.5 2.325 0.998 3 56.55 | —19.35 0.49 75.91
24 22 51 85 24.0 88.9 2.338 0.997 5 55.35 | —17.42 0. 20 72.70
48 18 50 81 19.3 89. 2 2.500 0.999 8 52.65 | —11.96 | —0.58 64.62
2 24 56 92 22.9 91.3 2.330 0.998 4 54.57 | —18.58 0. 24 73.15
4 26 60 92 48. 8 88.5 2. 355 0.999 9 55.80 | —21.56 0.62 77. 36
6 25 59 90 38.1 90. 8 2.290 0.999 9 55.56 | —20.54 0.51 76.11
8 24 55 89 42.0 93.1 2.342 0.998 6 55.49 | —19.41 0. 40 74.90
S+SYY
10 26 67 100 40. 1 91.1 2.368 0.998 4 52.75 | —19.10 0.12 71.85
12 27 71 105 37.9 90. 4 2.532 0.997 5 51.92 | —19. 20 0.05 71.13
24 27 65 103 34.2 89.7 2.944 0.999 9 53.05 | —19.91 0.22 72.96
48 26 66 101 34.0 87.1 3.420 0.999 5 52.59 | —18.89 0.08 71.49
4.1.1 sk R B AT A SRR AR A & B R K

HITN DU 3 Al 3 PR B A BSR4 PT A AR B EWERESETSYY 5 S+SYY
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Fig. 3 Penetration indexes with different development time
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Fig. 7 Microscopic observation of SBS modified asphalt with different development time
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Tab. 8 Optimization of production process parameters
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Tab.9 Results of SBS modified asphalt properties for Xishang highway engineering
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Fig. 8 Microscopic observation of

SBS modified asphalt at field test
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